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“Conforming to Modern 
Conceptions” 


As a result of our Editorial of January 10, quite 
a few jobbing foundry owners have posed the rather 
difficult question as to how a concern employing 
fewer than a dozen men can be made to “ conform 
to the modern conceptions of good housekeeping.” 
Since answering these letters we have been able to 
peruse the memorandum on “ Foundry Conditions,” 
prepared by the National Union of Foundry 
Workers for presentation to the committee ap- 
pointed by the Minister of Labour and National 
Service. The similarity of views expressed in 
the Union’s report and in our letters is notable. For 
instance, in the case of one founder employing only 
six men we gave a list of things which should be 
done, but stressed that they were not in order of 
importance. 

They were:—(1) Provide each man with an ex- 
panded wire or sheet steel locker; (2) provide one or 
more waste-paper baskets for the sake of tidyness; 
(3) provide a small mess room with means of heat- 
ing up meals and making tea; (4) provide these few 
men with a cup of tea at 4 o’clock in the afternoon; 
(5) provide a double wash hand basin and instal an 
electric hand and face dryer, to eliminate towels; (6) 
provide an anti-dirt preparation for the hands; (7) 
instal really modern lavatory accommodation com- 
parable with the big hotels—it pays; (8) instal pro- 
per fume extractors above the [pit] furnaces; (9) 
have the windows cleaned regularly; (10) overall 
lighting to be 14 ft.-candles; (11) instal overhead 
heating and cooling units; (12) have a concrete floor 
and maintain a proper pathway with white lines; 
(13) have all machinery regularly painted with a 
uniform colour; (14) use the service departments 
of the organisations connected with the basic 
metals, and (15) tell the men of the new objectives 
sought. 

Comparing these recommendations with those of 
the N.U.F.W., we found the following. The Union 
suggests the general and daily use of industrial 
vacuum cleaners for reducing the dust problem. It 
suggests central heating in place of the unit system 
we advocated. Choice will depend on the layout 


and height of the shop. The Union makes sug- 
gestions as to ventilation and dust extraction at 
the various points of its creation, and rumblers 
to be scrapped or modernised. Knocking out to be 
done after normal working hours, or at least away 
from the moulders. The Union’s recommendations 
as to lockers, baths and drying rooms, aligned them- 
selves with our well-known views. However, they 
go further than we have inasmuch as they state: 
“ Taking meals inside the foundry to be prohibited.” 
The suggestion that milk should be made available 
to certain employees is good, whilst the provision 
of proper drinking water is an essential. There is 
also a recommendation as to periodic medical ex- 
amination. The final recommendations are of real 
interest. The report suggests that in all new build- 
ings, the dressing department should be separated 
from the moulding shop and in the case of where 
box parts are used, the knock out should be in a 
building separated from the moulding shops, es- 

ecially in non-ferrous foundries. The melting 
plant should be either in a separate bay or in a 
recess. Re-reading our letter and the provisions set 
out in the Union’s report, we believe that the former 
would provide a good beginning towards the general 
improvement of the very small concerns. Yet the 
junk-filled museums, such as one finds masquerad- 
ing as foundries in the heart of the country or the 
back streets of the large towns, occupy much 
the same position as the rural shoeing smiths do 
to general engineering! 
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FORTHCOMING EVENTS 


(Secretaries are invited to send in notices of meetings, etc., 
jor inclusion in this column.) 


JANUARY 25. 
Manchester Association of Engineers:—‘‘ Colour as_ it 
Affects the Engineer in his Business of Everyday Life,” 


by R. F. Wilson. At the Albert 
Square, Manchester, at 6.45 p.m. 

Royal Statistical Society eet Applications Section) :— 
Sy ymposium on “The Reliability of 100 per cent. Inspec- 
tion.” At the E.L.M.A, Lighting Service Bureau, 2, Savoy 
Hill, London, W.C.2, at 6.30 p.m. 

Institution of Mechanical Engineers :—Thomas Lowe Gray 
lecture: “The Electric Propulsion of Ships,” by G 
Watson. At Storey’s Gate, St. James’s 
8.W.1, at 5.30 p.m. 


JANUARY 28. 


Association of Bronze and Brass Founders :—Lancashire and 
Cheshire area meeting. At the Midland Hotel, Man- 
chester, at 2.30 p.m. 


Engineers’ Club, 


ark, London, 


JANUARY 30. 
Royal Statistical Society Section) : 
‘Statistics in the: War Effort,” by Mr. Van Rest. At 


the University, Edmund Street, Birmingham, at 6.30 p 

Institute of Welding : —* Mobile Welding with the Royai 
Engineers,” by Capt. R. B. Croft and Capt. O. Lithgow. 
At the Institution Pe Civil Engineers, Great George Street, 
Westminster, London, 8.W.1, at 5.30 p.m. 


JANUARY 31. 


Association for Scientific Photography :—‘‘ Forensic Photo- 
graphy,” by H. T. F. Rhodes. At the Caxton Hall, 
Westminger, London, §.W.1, at 6.30 p.m. 


FEBRUARY 1. 


Institute of Welding (South London branch) 


:—-Film and 
meeting. 


At Wandsworth Technical School, at 


Keighley” of Engineers :—Ladies’ night. The 
Beauty of the Burmese Oberland,” by John Sugden. At 
Devonshire Buildings, Devonshire Street, Keighley, at 


7.30 p.m. 
FEBRUARY 6. 
Scottish Engineering Students’ Association :—Film night. At 
the Institution of Engineers and Shipbuilders, Glasgow, 


at 7.15 p.m. 
FEBRUARY 8 

Manchester Association of Engineers :—‘‘ Some Applications 
of the Elasticity of Natural and Synthetic Rubbers to 
Engineering Problems,” by W. . Reece. At the 
Engineers’ Club, Albert Square, Manchester, at 6.45 p.m. 

FEBRUARY 11. 

Staffordshire Iron and Steel Institute :—‘‘ Gas Turbines and 
Jet Propulsion.” by Dr. 8. G. Hooker. Joint meeting 
with the Wolverhampton and District Engineering Society. 
At the Victoria Hotel, Wolverhampton, at 7 p.m. 


FEBRUARY 14. 


Scottish Engineering Students’ Association :—Informal dauce. 
t the Institution of Engineers and Shipbuilders, Glasgow, 


at 7 p.m. 
FEBRUARY 15. 
Association for Scientific 
Applied to Physico-chemical Research,” by 
Vickers. At Imperial Chemical Industries, 
Billingham, Co. Durham, at 4 p.m. 


FEBRUARY 18. 

Sheffield Society of Engineers and Metallurgists :—“ The 
Future of Co-operative Research in Iron and Steel,” 
by Sir Charles F. Goodeve, F.R.S the Royal 
ictoria Station Hotel, Sheffield, at 6.15 p.m. 


Institute of British Foundrymen 
JANUARY 26. 
East Midlands branch :—“ Modernisation and Mechanisation 
to Aid peunery Production,” by G. W. Nicholls. At 
Derby Technical College, at 6 p.m. 


Limited, 


Photography :— Photography © 
A. 
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Bristol and West of England branch:—“ The Technological 
Principles of Casting Design,” by Prof. V. M. ahestone! 
(read by J. Rostroa). At the Merchant Venturers’ 
Technical College, Bristol, at 7 p-m 

Falkirk section :—‘* Cupola Practice,” by D . Young. At 
the Temperance Café, Lint Riggs, aikirk at 6 p.m. 

Wales and Monmouth branch :— “Technique in Production 
of High Strength Aluminium Castings,” by A. L. Pendry. 
At the Engineers’ Institute, Cardiff, at 2.30 p.m. 


JANUARY 28. 
oe. branch :—“ Place of the Foundry in Industry,” by 
F. —,, At the Royal Victoria Station Hotel, 
Shemeld. at 7 p.m. 
JANUARY 30. 
London branch :-—-Works visit to Ealing Park Foundry, 
Limited. 


FEBRUARY 2. 
Lancashire branch :—‘‘ Technical Records in the Foundry, 
by. R. Lawrie. At the Engineers’ Club, Albert ll 
anchester, at 3 p.m. 
FEBRUARY 5. 
Burnley section:—Castings Inquest. the 
College, Ormerod Road, Burnley, at 7.30 p.m. 


FEBRUARY 9 
Scottish branch :—‘‘ Technical _ in the Foundry,” by 
R. D. Lawrie. At the en Technical College, George 
Street, Glasgow, at 3 p 
West Riding of Yorkshire “branch : :—‘* Opportunities for = 
Foundry Technician in India,” by J. Blakiston. At t 
Technical College, Bradford, at 6.30 p.m. 


Municipa! 


SOUTH-WEST ESSEX TECHNICAL COLLEGE 


Our representative recently had the privilege of in- 
specting the engineering shops, and the chemical and 
physical laboratories of the South-West Essex Technical 
College. It was opened just prior to the war and is 
located at Walthamstow on the outskirts of London. 
The buildings include an assembly hall seating 1,200 
people, a full-size swimming bath, two gymnasia, huge 
and well-equipped canteens, and a full range of lecture 
theatres, classrooms, workshops, studios and labora- 
tories. It even possesses three shop windows for teach- 
ing the art of window dressing. 

During the war many thousands of servicemen were 
trained at the college as radio mechanics, welders and 
sundry other trades. Some high-grade research work 
is now in progress in the physics laboratory on surface 
reflectance from metals. The workshops contain noth- 
ing other than the latest types of machines and these 
have been used for the quantity production of small 
components used in connection with munitions of war. 

Dr. Lowery, the principal, is well known as an educa- 
tionist and recently participated in the Government's 
Select Committee on Education in Industry. 


COPPER DEVELOPMENT ASSOCIATION 


It is announced that 
Association has re-established its headauarters at 
Grand Buildings, Trafalgar Square, London, W.C.2. 
and has acquired workshop premises at Kendal Hall. 
Radlett. Herts, where experimental work will be carried 
out. The Hon. R. M. Preston, D.S.O., managing direc- 
tor of the Rio Tinto Company, Limited, has been ap- 
pointed chairman of the Council, and Mr. S. S. Taylor, 
C.M.G., D.S.O., managing director of the Rhokana 
Corporation, Limited, vice-chairman. 


the Copper Development 


h 
a 
il 


~ 7 


| 
| | 

in 
kn 
su 
= 
Op 
| mi 
th 
th 
tic 

di 
Tl 
th 
is 
dk 
: 
p 
| b 
e 


JANUARY 24, 1946 


INTRODUCTION 


It may be said that the results of research work be- 
come of value to the community when they are applied 
in some practical sense. In industry, the value of 
knowledge and experience of any particular branch or 
subject can similarly only be assessed through their 
application, successful or otherwise, to some practice, 
operation, technique or development. With manage- 
ment, whatever the sphere, fundamental knowledge of 
the profession or trade involved, and scientific study of 
the prime and ancillary subjects are necessary, in addi- 
tion to that quality of leadership and administration so 
essential for the integration of a business. 

The production of castings is a unique industry, 
differing in so many ways from the majority of others. 
The foundryman, essentially, is a creator, being re- 
quired primarily to produce castings in conformity with 
the drawings compiled by the designer. The founder 
is actually converting raw materials into articles of a 
definite shape, which have ultimately to be capable of 
performing service under specified conditions. The 
castings must, of necessity, be sound, free from defects, 
of good appearance, accurate, and, at the same time, 
possess physical or chemical properties to conform with 
purchasers’ specifications. The economic aspect of 
production, too, must be always borne in mind, as 
business concerns must be sound financially. Undoubt- 
edly foundry practice embraces numerous subjects and 
a foundryman’s education is never complete. 


Practical Experience Essential 


Individuals have become foundry managers without 
having qualified as craftsmen in the foundry, and, 
although this is regrettable to those of the foundry, 
it must be realised that persons who are instinctively 
good administrators have made a success of an execu- 
tive job they have undertaken, because they have studied 
business scientifically and are able to apply the scien- 
tific mind and principles to any job. 

It is inevitable, however, that they have to employ 
Specialists under their control on whom to a great ex- 
tent they must depend, although they may be directing 
their thoughts and labours along the right line’. Be 
that as it may, the Author has no hesitation in empha- 
sising that a youth contemplating entry into a foundry 
with the ambition of taking part in its management 
should acquire a practical experience as an essential 
basis for the future. The Author would go so far as to 
say that this should apply to all entrants to the foundry, 
even if, eventually, the individual may specialise as a 


*A Paper read before the East Midlands branch of the Institute 
of British Foundrymen, 
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SOME THOUGHTS ON FOUNDRY 
MANAGEMENT“ 


By J. R. ROXBURGH 


Executives should possess 
greatest possible degree of 
fundamental knowledge of 
the actual practice in the 
foundry 
metallurgist or technician. To-day many apprentice 
schemes for the training of patternmakers, draughts- 
men and engineers, cater for some time to be spent by 


the apprentice in the foundry, which merits the appro- 
bation of all interested. 


Acquisition of Experience 
With regard to the acquisition of practical experi- 


ence, it would be very beneficial to industry generally 
if some scheme could be developed whereby an appren- 


tice could have the opportunity of making a variety of . 


jobs during his training. The Author feels that a youth 
should initially be trained essentially as a craftsman, 
and it should be made possible for him to have experi- 
ence of green-, dry- and loam-sand work, coremaking, 
and machine moulding. His experience should cover 
large and small work, because it is acknowledged that, 
with larger and heavier work, problems are encountered 
peculiar to itself. 

Mr. C. W. Bigg,’ in his presidential address, said: 
“Our industry’s need is for men with practical experi- 
ence, which practical experience has been informed, 
strengthened and enlarged by a sound technical train- 
ing. I want to emphasise that the real training for our 
industry must be in and by the industry itself. We 
shall never be able to get ready-made foundrymen from 
any outside source. We have got to make them.” 
The Author concurs with these remarks, and it follows 
that such men, with their specialised knowledge, should 
be assured of the leading places in our industry. 

[The Author then showed some slides illustrating a 
range of heavy and intricate castings made by skilled 
craftsmen, and made reference to some of the practical 
and technical details associated with their manufacture. 
This procedure was adopted by the Author in order to 
emphasise the importance of practical and technical 
experience.] 


Apprentice Schemes 


Two references have been made in recent months in ~ 


THE FOUNDRY TRADE JOURNAL to schemes which are 
either in operation or arrangements which have been 
made for the future. In a leading article’ it was stated: 
“Whether Birmid Industries, Limited, have been a little 
premature in the launching of a cut-and-dried appren- 
ticeship is debatable. Outstanding amongst the many 
features is a flexibility which allows the ‘ bright ’ appren- 
tice not to end by being a tradesman, but a technician 
qualified to occupy the most prominent position on the 
executive staff. It presents an ideal means for deter- 
mining which apprentices are suitable for receiving 
specialised training and which can be safely regarded 
as being the makings of good craftsmen. Thus there 
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Some Thoughts on Foundry Management 


is presented to the metallurgical industries a clear-cut 
case of how the foundry can ensure an adequate supply 
of staff, both of the skilled workman and executive 
type, in the post-war period.” 


The second reference? was Fifty-three companies 


decided at Newcastle-upon-Tyne to form a North- 
Eastern Engineering Bureau at a cost of £4,500 per 
year to train apprentices to form a nucleus of engineers 
skilled in scientific production and management.” 

These two references are useful pointers to the 
foundry industry as a whole. Practical experience is, 
therefore, vital, and the Author knows from his own 
. managerial experience how important it is. Irrespec- 
tive of technical considerations, he has been able to 
improve the quality of castings, reduce the number of 
defective ones, or overcome some particular difficulty 
on frequent occasions by his practical knowledge. The 
Author would, therefore, again insist that every poten- 
tial foundry executive should possess, in the greatest 
degree possible, the fundamental knowledge of the 
actual practice of the foundry. 


Scientific Management 


Having emphasised this point, the Author feels that 
he would like to draw the readers’ attention to the im- 
portant principles of management, whereby those who 
are craftsmen may appreciate what constitutes the differ- 
ence between management and the aciual manual opera- 
tions. In other words, he would like to feel that he is 
helping those interested people with ambition to be- 
come managers who would appreciate some informa- 
tion relative to the matter. Apart from the question 
of an individual's personality, it is possible for the sub- 
ject of management to be studied, because it is a scien- 
tific study, although there are aspects of management 
which do not lend themselves to study, but which are 
part of the individual or develop with experience. To 
quote once again from Mr. Bigg’s address*: ‘“‘ We should 
realise that all management must be scientific, even if 
all scientific management is not good management.” 


Small and Large Foundries 


It is known to all that there are many types of foun- 
dries in existence from the “ backyard” foundry to the 
fully mechanised one. Castings, too, are supplied for 
a multiplicity of industrial applications, and no one 
can expect to be an expert in every phase of foundry 
practice, but a fundamental knowledge with varied ex- 
perience will stand one in good stead in any foundry. 
In smaller foundries, owing to the few employees and 
to a small output, it is most likely that the manager is 
a “factotum,” his duties comprising the mixture of 
metals, estimating the fixing of piecework prices, buy- 
ing, dealing with labour, planning, progressing, etc., 
whereas, in larger concerns, one would expect to find 
specialists dealing with each particular aspect enumer- 
ated, but responsible to the manager, who must of 
necessity delegate such duties. It is essential, therefore, 
to study the principles of management and to decide 
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how to apply them, taking into consideration the size 
and scope of the business, as well as the economics of 
the situation. 

Control 

An editorial> in THE FOUNDRY TRADE JOURNAL was 
written on the subject of “ Guiding Principles,” and the 
Author would quote the following extract because of 
its importance: “Only by control, based on*statistical 
proof, can a high-grade product be consistently pro- 
duced. The lesson to be deduced from this is that, as a 
foundry concern assumes sizeable dimensions, it can 
no longer rely on the inherent skill of the employees to 
direct into useful channels the inherent properties of the 
raw materials, but must rely on statistics derived from 
their own or other people’s scientifically controlled prac- 
tice for the proper control of their business.” This is a 
very apt quotation and leads up-to the watchword of 
the Author’s remarks, viz., control. 

In A. J. Shore’s Paper,® “ Principles of Foundry Man- 
agement,” the following occurs: “ In fact, a better title 
perhaps would have been ‘Indicators as an Aid to 
Control,’ for indicators are a real aid to control and 
control is the essence of management. One important 
factor must be borne in mind when considering indi- 
cators: to be effective, there must be a minimum of 
time-lag between an occurrence and its indication. The 
question of how much to control cannot be answered 
generally. It must be determined for each foundry 
individually. The management ought to decide what 
it wants to do, determine what is possible, make its 
plans, issue its orders, and have a suitable indicator 
which will show how far those orders have been carried 
out.” 

This word “control” is very widespread in its appli- 
cation, but, in this instance, may be applied to such 
considerations as materials, plant, costs, processes, in- 
spection, the human element, etc., which matters will 
be referred to again. 

Organisation 

Allied and interwoven with control is organisation, 
and to quote Mr. Bigg’ again: “Organisation is the 
proper and most important exercise of the managerial 
function.” Organisation is essential to ensure the con- 
trol required to make a business successful. With 
proper organisation, too, there should be no overlapping 
of duties, and a spirit of co-operation can be fostered, 
whereby everyone coming within its orbit is encouraged 
to be industrious, loyal and to have the welfare of the 
business at heart. Team spirit is essential for success 
so that each and all may pull in one direction. 

Probably “control,” as connected with foundry man- 
agement, could be split up approximately under the 
following headings:—(1) Production; (2) quality; (3) 
statistical; and (4) personnel, although they are not 
actually distinct one from the other. 


Production Control 


In this connection it is essential for a foundry mana- 
ger to be able to read and understand a drawing. It 
will be realised, that, unless he can, by perusal of the 
drawing, actually visualise the casting he is called upon 
to manufacture, he will not be able to layout for its 
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production. This might sound elementary, but it is 
imperative, for by neglect to acquire this knowledge a 
manager is definitely not only handicapped, but un- 
worthy of his job. 

How often has one seen the patternshop foreman 
appointed foundry manager, mainly because of his 
education and ability to read a drawing? A foundry 
manager should always have control of the pattern- 
shop as well as the foundry, so that he can direct the 
manufacture of a casting from its inception. Should 
the concern be sufficiently sizeable, specialists may be 
employed to determine methods of patternmaking and 
moulding in the first place, which layout would then 
be submitted for approval to the manager, who is finally 
the responsible person. 

This initial procedure is most important in the esti- 
mating stage of a job, because the ingenuity displayed 
at this time will duly reap its reward. In connection 
with repetition foundries, this layout is indispensable 
when estimating, for, if the order accrues, work may be 
put in hand on this predetermined arrangement. Where 
possible an organisation set up to cover methods, esti- 
mating, rate-fixing, planning and progress is an invalu- 
able aid to production in a foundry. Most foundries 
may utilise different systems to this end, but the prin- 
ciples remain the same. All these considerations are 
so dependent on each other that, although they may 
have individual attention, yet they should ultimately be 
integrated. 


Time and Motion Study 


In order to exercise control over the direct cost of a 
job, it is advantageous to offer an incentive to the 
worker to produce good castings at a greater speed, 
and so the introduction of some piecework, or in its 
place a piecework system should be considered where 
possible. The question of rate-fixing is always a diffi- 
cult one and raises a great deal of controversy, but the 
Author is here only concerned with the underlying 
principles. 

Some very informative Papers have been written on 
the study of time in the foundry and one, which the 
Author would commend, is “ Time and Motion Study in 
the Foundry,”* by C. D. Pollard. One statement he 
makes is: “This investigator has by means of the 
motion study made an endeavour to help the workman 
to make moulds off the pattern plant by a series of 
operations which should be carried out with rhythm and 
the minimum of expended energy.” In the ensuing dis- 
cussion, one speaker said: “It was perfectly certain 
that even in a purely jobbing foundry the regular and 
scientific collection of data and the proper analysis of 
that data must in the end assist very much in the efficient 
running of a foundry.” 

Bernard Brown, in a Paper® entitled “‘ Time Control 
in the Manufacture of Repetitive Castings,” said: “ The 
phrase ‘time control’ means simply labour control or 
management methods for ensuring a fair day’s work 
for a fair day’s pay.” The Author has invariably, 
whether in a jobbing or repetition foundry, practised the 
keeping of time records of separate operations, and has 
found them exceptionally useful. If time studies are 
carried out, the efforts of the “average man” may be 
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more easily assessed or determined, and it has been 
found to be of particular utility when it has been pos- 
sible to arrive at an agreement with workpeoples’ 
representatives as to the measured effort of the “ aver- 
age man,” thereby being enabled to establish a piece- 
work price or, on the other hand, argue that a certain 
individual was below or above the average due to the 
fact that there were statistics to prove the point. 

Wherever possible, an incentive, too, should be offered 
to those employees engaged on work which is concerned 
with production, either directly or indirectly, e.g., fur- 
nacemen, sand-mill attendants, unloaders, fettlers, 
grinders, annealers, general labourers, foundry and 
coreshop, etc., and likewise with the service departments’ 
personnel, such as electricians and millwrights. Any 
financial encouragement offered must lead to more effi- 
cient production, with less overtime, fewer breakdowns 
and speedier repairs. Many systems of payment are in 
vogue, but, in every case, a man’s or gang of men’s 
efforts should be capable of measurement and the work- 
ing hours controlled and payment made accordingly 
as the factor or basis chosen fluctuates. 


Layout 

In the endeavour to ensure the production of a good 
casting, it will be accepted that a great amount of 
thought must be given to the layout, patterns, coreboxes, 
methods, running, feeding, fettling, etc. Different types 
of foundries, due to their class of work, have their 
problems, peculiar probably to themselves. In a job- 
bing foundry, for instance, if there is only one off a job, 
it has to be made satisfactorily first time, as no experi- 
mentation is possible, and particularly so with large 
and heavy work, where extraordinary precautions must 
be taken to ensure success. With quantity production, 
however, an opportunity is afforded to the executives to 
view a sample casting which may be inspected, machined 
or broken up before the job is actually placed into pro- 
duction. This certainly reduces the hazard associated 
with the details. 

In this connection, it is recommended that detailed 
records should be kept of the production of important 
jobs. as such work will prove a good investment. If a 
job has been made satisfactorily once, the experience 
gained and noted should give the responsible party a 
better chance of making a similar job successfully than 
otherwise would be the case. Experience is the major 
part of a man’s goodwill, but memory is not always 
reliable, so no one should neglect to commit important 
matters to paper for future record. 


Design 

As a further point in the consideration of produc- 
tion, if attention is given, in the first place, to a draw- 
ing, it may be that the design could be altered to sim- 
plify manufacture or reduce costs, and it is becoming 
more evident every day that engineers are sympathetic 
to these matters, which react ultimately to the benefit 
of both foundryman and engineer. 

C. Lawson” has said: “ Skilled practical men should 
decide on the general design of the pattern 
and on the details of risers and gates. Skill in 
this direction appears to be a type of intangible 
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knowledge that as yet has not been expressed by any 
_ definite set of rules. Foundrymen should have a chance 
to study the plans while the casting is still in the blue- 
print stage. Suggested changes in parting line, addi- 
tions of fillets, even distribution of metal, are impor- 
tant factors in eliminating shrinkage and cracks, feeder 
bobs, risers, tunnel cores, extra sprues, chills, etc.” 


Planning and Progress 


Having so far given consideration to the planning 
of production, the particular job should now fit into a 
definite programme in order to meet finally the cus- 
tomer’s requirements in regard to delivery. Work in 
the foundry, irrespective of its size or variety of work, 
should be planned to conform to some system. Follow- 
ing this planning, the progress department can then deal 
with the progress of the job through its various stages, 
as, for instance, checking as to whether the pattern and 
coreboxes will be ready in time, the commencement of 
the manufacture of cores in readiness for the foundry, 
and so on right through all the stages to that of con- 
signment. If account be taken of work planned, the 
foundry is able to assess its available capacity at any 
time, thereby being able to give the customer accurate 
information in regard to delivery of orders, which might 
be placed, and also it is a method of revealing shortages 
of orders in any particular line. When planning work, 
a certain percentage of capacity should be left free to 
cater for urgent or breakdown jobs. 


Research and Development 


Still further in connection with production, attention 
should regularly be directed to something new in regard 
to methods, tackle or materials, machines, plant and 
rearrangements, so that advantages, if any, may accrue 
as a result of this business acumen. In fact, in line 
with these considerations, some research and develop- 
ment work should be proceeding irrespective of the 
size of the cencern and, with large companies, some 
individual or group of individuals should be constantly 
engaged on this work. 


Quality Control 


It is imperative in any organisation that the manage- 
ment should set a standard of product, this implying 
that a standard should be applied to all phases of the 
manufacture and all materials connected therewith in 
order to attain the degree of quality decided upon. This 
quality standard has a salutory effect on all employees, 
as they soon realise that any product falling below stan- 
dard will not be generally acceptable and must be put 
on one side pending a decision of the management or 
its representative. The management fully realise that 
the goodwill of a customer must not be jeopardised by 
the injudicious release of a doubtful casting, which in 
the customers’ hands ultimately proves defective or un- 
satisfactory in some manner or other. Goodwill can 
only be maintained if the customer can rely on the con- 
tinuous supply of quality products from the manufac- 
turer. 
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Tackle, Plant and Materials 


The first essential must be to provide the operators 
with good plant and tackle, and materials and metal 
scientifically controlled wherever possible. Better 
moulds are produced from good patterns than from 
those which have had scant attention as regards finish 
and taper and which lack accuracy in respect of core- 
prints, etc. With loose patterns, large and small, and 
particularly with the former, provision for proper lift- 
ing facilities should be provided so that the pattern may 
be withdrawn easily from the mould so as not: to 
damage the pattern or the mould. 

With patterns for repetition work, accuracy and finish 
are of first-class importance but, once the job is in 
work, the maintenance of the pattern and coreboxes 
to maintain this quality does not at times receive the 
attention it merits. Regular inspection of the pattern 
plant cannot be ignored in repetition work, and this 
applies, too, to box parts, pattern pins, assembly pins, 
moulding machines, and sizes of feeders and runners. 
None of the tackle and plant should be allowed to fall 
below standard for lack of attention, and any cost en- 
tailed will be well worth while in the long run. 


The Laboratory 


The number of technical Papers in regard to control 
of materials, metal, furnaces and processes is legion, and 
any such control should emanate from and be directed 
by the laboratory. This should be responsible for the 
ingredients of any mixture, whether it be sand for the 
foundry or coreshop, or metal, and should exercise con- 
trol, by supervision of the preparation of sand or of the 
processes necessary to produce metal, of the required 
composition and structure and at the desired tempera- 
ture and time to suit the convenience of the foundry. 
Any subsequent heat-treatment or testing naturally 
comes under the control of the laboratory. The labora- 
tory, after all, is part of the foundry, and a most im- 
portant one, too, and the management should insist that 
the maximum co-operation must exist between those 
actually in the foundry and the staff from the labora- 
tory, who must of necessity spend a great deal of time 
in the foundry. Team work is indispensable to ensure 
the results anticipated. The practical man is a better 
man as a result of his association with technical people 
and the same applies in the opposite direction, and it is 
obvious that no up-to-date foundry could operate so 
successfully without the aid of the laboratory. 


Inspection 


Inspection should be instituted at as many stages in 
the course of manufacture and subsequently as is 
deemed advisable. It is better to err on the generous 
side in regard to this most important aspect. With re- 
gard to the preparation of the mould, control should be 
exercised over ramming densities, venting if required. 
cleanliness, size of gates and feeders, coring up to 
gauges, and where necessary from the drawing, and a 
great deal of potential troubles will be short-circuited. 
With coremaking, no cores should be delivered to the 
moulder, unless they have been inspected for size, shape 
and finish, so that the moulder need not alter his core 
in any way, but simply place it in its proper position 
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in the mould. This applies particularly in repetition 
work and the coreshop should be organised such that, 
after drying of the cores, the latter are inspected, fins 
removed, vents tried and, where desirable, cores gauged 
either by measurement or by rubbing to size in facsimile 
of the mould. From this stage, the cores should pass 
into a stocking area and some system used for booking 
in and out of stock so that the foundry quantity require- 
ments can be met. 

Every casting produced should have some measure of 
inspection, dependent on circumstances, but all castings 
should be inspected for appearance or surface finish 
and for the discovery of defects. In repetition foundries, 
inspectors should inspect every casting and should use 
gauges for checking dimensional accuracy on important 
castings and, even with large castings in engineering or 
jobbing foundries, the principal dimensions should be 
checked, because it is appreciated that contraction and 
camber can affect dimensions considerably. 


Defective Castings 

Defective castings occur in every foundry, and what 
is of importance to the management is first of all the 
number or amount and, secondly, the reason for them, 
so that remedies may be applied to prevent a recurrence 
or reduce the percentage. The recording of any internal 
defective castings which occur is, therefore, of vital im- 
portance, together with an analysis of the actual defects 
and the causes. The foreman should be notified of de- 
fective castings and should be given the opportunity of 
viewing them each day. It is desirable, too, depending 
on the size of the foundry, for the manager to discuss 
with his staff the causes and also the remedies, but, in 
any case, some organisation should be effected whereby 
these matters have the attention they necessitate. Like- 
wise with “ customers’ returns” or machine-shop re- 
jects, all interested people should have the opportunity 
of viewing and discussing them. 

A proper inspection department can be of incalculable 
value in many directions to an organisation, a matter 
emphasised strongly by A. B. Bill’ in his Paper “ Con- 
trol in the Repetition Foundry,” wherein he stated: 
“The inspectors should keep the executives of the 
foundry in touch promptly and regularly. Moreover, a 
sample may show up tendencies towards faults, which 
is of as much value as the showing up of actual defects.” 
F. J. Kayser,’* in a presidential address, says: “ It is a 
question as to where inspection starts and where quality 
control starts in the foundry.” 


Liaison with Customer 


Additionally, if it is possible for one of the staff to 
make regular visits to customers to discuss complaints 
or service, it will be certainly most beneficial to the 
manufacturer and the customer, who, judging from per- 
sonal experience, has greatly appreciated this liaison. 
It is recognised that it is particularly. invaluable in a 
repetition foundry, where, due to mass-production, any 
departure from standard should it not be revealed in 
time, may have disastrous results. 

Finally, with regard to quality, if a high quality pro- 
duct is constantly released to the customer, then the 
cost of the control required to maintain the standard 
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well repays itself, and some customers, it is pleasing 
to record, are willing to pay a little more for a product 
upon which they can rely, because very often bad 
quality products can cause much “consequential 
damage.” 

Statistical Control 


Having instituted control to safeguard quantity and 
quality of production, it remains now to have some 
method whereby irregularities are revealed as soon as 
possible in regard to the efficiency of the business by 
means of statistics, graphs or any system one prefers. 
It has been emphasised that records should be kept of 
all the phases of the foundry practice, and likewise of 
equal importance statistics must be provided relating to 
costs as detailed as possible, sales statements, analyses 
of orders, outputs, analyses of wages, and the host of 
other details, knowledge of which is so necessary. In 
addition to the data recorded in cost and other books, 
which should be distributed to all concerned, a ready 
way of seeing fluctuations which may occur is by the 
use of graphs, depicting outputs, costs, analyses of 
metal, wasters, or whatever one likes to mention. If 
unusual variations occur, explanations can be sought, 
which, if unsatisfactory, lead to investigation and pro- 
bable subsequent rectification of the position. Mr. 
F. J. Kayser,"* in the same address, made reference to 
this aspect in this sentence: “ My favourite basis, which 
I think is applicable to practically everything, is the 
frequency diagram.” 

Costing 


A sub-committee of the Institute made a Report’* in 
1936, in which the value of a standard costing system 
was emphasised. C. W. Bigg, the chairman, said: 
“Costing has a value as a dimensional factor in the 
works as distinct from the office; that is one of its 
main values to the works executives and I regard 
the cost book as the barometer of the works.” V. 
Delport,’® the convenor, said: “Costing is really a 
question of good management, and there cannot be 
good management in a foundry without a costing 
system.” 

It is not proposed to discuss the various systems of 
costing that may be in vogue or to deal with the merits 
of one as compared with another, but the Author would 
content himself by stating that costs should be accurate 
and served up promptly, regularly and capable of being 
interpreted. If the costs are as detailed as possible and 
dissected to cover -as many items as are practicable, 
the easier it will be for the manager, for he will thus 
be enabled to discover minor weaknesses which might 
otherwise have been obscured. If individual costing of 
castings is possible so much the better, as the foundry 
can then determine as to whether it is in the market 
for any particular casting. 

The Author prepared a Paper'® entitled “ Foundry 
Costing,” in which he dealt with two particular aspects, 
viz., allocation of overheads and cost of metal, to which 
reference might be useful. It is said that an estimate is 


an opinion, whilst a cost is a fact, and so established 
costs are very valuable for the compilation of estimates. 
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immense value to the successful and efficient operation 
of the business. In this connection, averaging of costs 
should be avoided, where possible; otherwise it may be 
possible for the unremunerative class of work to be 
attracted and for a job which would prove a good line 
to be lost to a competitor whose costs were more 
accurate. 


Other Systems 


It has been stressed that any business is improved by 
virtue of organised system and many more instances of 
control and systems could be given, e.g., in connection 
with pattern storage, purchases, stocks of materials, 
piecework prices, incentive bonus schemes, wages, etc. 
Records should be easy of access and any information 
required readily obtained. 


Personnel Control 


It has been obvious so far that attention has been 
drawn to the control which must be instituted and exer- 
cised in order to maintain good quality production, but 

“ the best laid schemes of mice and men gang aft 
agley.” The manager must be able to choose his team 
of executives wisely, so that he not only has their loyal 
support and enthusiasm, but he must ensure that he has 
the right man in the right place, so as to minimise the 
possibility of his planning and scheming going astray 
for lack of keen, diligent and experienced attention. 
So much, too, depends on having good reliable crafts- 
men on the foundry floor, who have pride in their 
work, are experienced, and are prepared to give a fair 
day’s work to their employers. 

This brings along the fourth subject of control, viz., 
personnel, a subject which has definitely assumed 
greater dimensions in recent times, and the changes that 
have been seen in working conditions and the relations 
between employer and worker seem likely to remain 
with us in the future, and the trend for the two sides 
o “get together’ may be more pronounced still. The 
welfare aspect for the worker has been decidedly im- 
proved and all these considerations have had their effect 
on industry. In most large concerns, in addition to the 
welfare officer, a necessity for every company, a per- 
sonnel manager is employed, and this, to the Author’s 
mind, is to be recommended, as it relieves a manager 
of certain routine and very often vexatious work and, 
therefore, is another way of freeing him for devotion to 
his other technical duties. Even though this be the 
case, it is necessary and proper that the manager should 
be interested in relations with his men. 


Relations with Men 


To be able to become knowledgeable of federation 
and trades union matters, it is incumbent on the mana- 
ger to familiarise himself with the most important 
agreements which have been drawn up between the 
employers and the workers, and also to be aware of 
the procedure required in dealing with “ questions aris- 
ing.” In any case, he should have his “ book of words ” 
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handy, so that he can, where possible, have an answer 
ready for the aggrieved workman’s representative. It 
should be borne in mind that the right atmosphere 
should be created at any conference, so that conten- 
tious matters have a better chance of satisfactory settle- 
ment. Generally, if a man feels he is having a square 
deal, he will give the employer one in return. 

During the war particularly, a great deal of the man- 
ager’s attention and time has had to be devoted to 
trades disputes and workers’ grievances, and it has re- 
quired a great deal of knowledge, tact and patience to 
cope properly and adequately with them. The work- 
people have always, in an organised shop, through the 
medium of their shop stewards and works committees 
been able to ventilate their grievances or raise a ques- 
tion, and this has been recognised for many years. 
During the war, however, a further step has been taken 
whereby it is compulsory to institute production com- 
mittees, with which everybody is probably familiar, 
where the management and worker sit round the same 
table when the worker is entitled to make suggestions 
for improvements in any process or operation, without 
reference to matters which are dealt with by their trades 
unions. The workers are certainly more interested in 
the efficiency of their work and this is a development 
which must occupy the attention of the management. 
The Author would recommend a study of all the matters 
mentioned, and of the procedure associated with them. 
because if a wrong attitude of mind is adopted or a 
definite mistake perpetrated, the results may be most 
serious. It must be the endeavour of the manager to 
be fair and just with his men, whom, in the main, appre- 
ciate these qualities, and those men who are the “ black 
sheep” can be soon picked out and dealt with accord- 
ing to the circumstances. After all, the manager must 
make allowances for, by his study of individuals, he 
will find differences in temperament and ability, and 
he should be quite impartial in his judgment. 


Working Conditions and Recruitment of Labour 


Another important matter is that of the conditions 
existing in a foundry, and it must be accepted that a 
great deal of the criticism that has been forthcoming 
of late years is warranted. There is no doubt that 
much can be done in regard to the improvement of 
working conditions and it is well known that industry 
has this matter in hand and hopes that this will be one 
of the means which will result in attracting entrants 
to the industry. In mentioning this, it is suggested that 
parents will require educating in regard to the advan- 
tages of a foundry career for their children, as undoubt- 
edly their influence is reacting to the detriment of the 
foundries in the recruitment of suitable personnel. The 
scope of the foundry is enlarging in the course of. time 
and many developments have taken place and will 
transpire. With the introduction of equipment and 
mechanised plant, it has been apparent for many years 
now that foundrymen, of the future particularly, must 
possess a knowledge of engineering, especially those 
people associated with mechanised foundries. Here is 
another avenue for the foundrymen-and one which 
should be prosecuted with vigour. 
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A foundry manager should be prepared to accept 
responsibility and, should he show proper development, 
should thrive on more and more responsibility. He 
must never forget, though, that he should learn to dele- 
gate responsibility when he feels that he is tied down 
by too much detail and is not sufficiently at liberty to 
give attention to the “ big things,” which are, of neces- 
sity, his particular responsibility. Foundry manage- 
ment is a fascinating study and experience, and it is 
comforting to those aspirants who desire to better them- 
selves that the foundry industry always seems to have 
room at the top for those who deserve to be elevated 
there. 

The Author would conclude by quoting an extract 
from Mr. Roy Stubbs’ presidential address'’: “It is a 
wonderful thing to be connected with an industry which 
is so old that we cannot find where it began, and yet 
which is so young, so inexperienced, so unknown, that 
it challenged the best of our executive ability, the best 
of our engineering skill, the best of our scientific re- 
search.” 
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DISCUSSION 


Mr. A. E. Peace said it was quite clear that nowadays 
a foundryman must be acquainted not only with mould- 
ing and coremaking, but he must be something of a 
patternmaker, a metallurgist, an engineer, a draughts- 
man and a welfare officer. That being so, he felt that 
one of the first things to be considered was the matter 
of education, and it would be interesting to learn what 
subjects Mr. Roxburgh would include in an appro- 
priate curriculum. He suggested that it would be well 
if the foundries grouped in different areas combined 
upon this matter of training, enabling them to move 
their apprentices about. In such a scheme an appren- 
tice would not belong to any individual foundry 
throughout his apprenticeship, but would be supported 
financially by the combined firms in the area. 

Mr. ROXBURGH, in reply, said apparently a man must 
possess the knowledge detailed by Mr. Peace in order 
to be a successful foundry manager, yet at the same 
time he thought the foundry manager would be foolish 
to think that he was a specialist in every phase of 
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foundry practice. In the larger companies it was essen- 
tial that he left the various other duties required in the 
works to someone else, but under his control. Natur- 
ally, one would like an apprentice to have a high stan- 
dard of education, and the reason that reference was 
made to the Birmid Industries’ apprentice scheme was 
because in their scheme it appeared that they were able 
to pick out the youths who were bright, with a view 
to giving them further education, thereby training them 
to take an executive position. The suggestion of train- 
ing apprentices for the industry and not for any parti- 
cular company certainly merited the consideration of 
the leaders of the industry. 


Design 


A MEMBER, referring to design, asked what really 
would happen if the designer did not agree to reason- 
able modifications and what difficulties there would be 
in producing the required design. Referring to the 
scrap, it was suggested that foundry returns should not 
be included with defective castings as being synony- 
mous. 

Mr. ROXBURGH said that sometimes, when a change 
of design was suggested, it was not invariably approved, 
but usually it was, and with mutual benefit. The dis- 
crimination which was mentioned between some cast- 
ings and the return scrap, like feeders, runners and 
risers, was well worth pointing out. There was always 
the difficulty of confusion when referring to scrap, but 
he did differentiate when he referred to defective cast- 
ings. 

Mr. BUNTING expressed surprise at the idea of rub- 
bing cores instead of providing perfect coreboxes. The 
question of costing was to-day, or had been, a very 
difficult point, especially with the variety of different 
products, to get out what one would term a standard 
costing system. Personally, he would like to see it 
done, but was afraid it was going to be a long time 
before one saw a system that would be suitable for the 
whole industry. 

Mr. RoOxbBurGH said, in reply, that his reference to 
the rubbing of cores applied where one had a facsimile 
of the mould and extra was left on the joint of the core 
and was rubbed off so that it was a true half. Refer- 
ence to a standafd costing system was made because, 
if the principles of costing were better understood, it 
would not be impossible to standardise a system. 


THE WEEKLY DELIVERY of steel castings during 
November, 1945, was 3,676 tons, as against 3,714 in 
October. Since June. when the weekly average was 
6,347 tons, there have been progressive decreases 
monthly except for a slight pick up in September. 

Dr. Gano Dunn (U.S.A.) has been elected a vice- 
chairman of the International Executive Council of the 
World Power Conference. He has been president of 
the J. G. White Engineering Corporation since 1913. 
Dr. Dunn was an United States official delegate and 
member of the Executive Committee, Third World 
Power Conference held in Washington in 1936, and 
has been chairman of the American National Com- 
mittee of the Conference since June, 1945, 
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NOTES FROM THE BRANCHES 


LINCOLN SECTION.—A meeting was held to wel- 
come the new president, Mr. J.C. Haliamore, and to hear 
a Paper entitled “Some Aspects of Modern Founding ” 
by Mr. R. C. Shepherd. Mr. Weightman, retiring presi- 
dent, introduced Mr. Hallamore, who commenced the 
proceedings with his inaugural address. The new presi- 
dent’s speech reviewed recent international events and 
the change in outlook wrought in customers, manage- 
ments and employees by the war period, in which in- 
dustry has been geared in high pitch. Though castings 
were successfully made to conform with rigid physical, 
chemical and mechanical specifications, there was too 
much dirt, too much “hard graft” and too little pros- 
pects of advancement, which all tended to discourage 
would-be moulders. Post-war demands for castings 
would confirm the foundry’s ability to give as good a 
service in peace as in war; but if the industry would 
flourish and become recognised as a worth-while career, 
then serious efforts at internal reform of working con- 
ditions, production methods and apprentice schemes 
must be a major factor of the industry’s immediate 
future policy. 

Mr. DuNLEAvy, in proposing a vote of thanks to the 
new president, agreed with the latter’s idea of imme- 
diate policy of the foundry industry and mentioned 
various disadvantages in many foundries he knew, 
which he felt must be improved if solid progress was 
to be made. He was certain that Mr. Hallamore’s 
sound record as a member would ensure his being a 
very worthy president for the new session. 

Mr. R. C. SHEPHERD briefly introduced his Paper by 
remarking that it was the outcome of a three months’ 
intensive tour and study of American foundry methods. 
Details of his Paper are not yet available for full report, 
but the moral of its contents is at this time every bit 
as important as its practical exposition of American 
foundry technique. Founding is a science, and thus 
had the Americans treated it. Their extremely high 
production of first-class castings resulted from this out- 
look. Complete care in every detail and the utmost 
attention to the planning of a production job were 
evident in every aspect raised in Mr. Shepherd’s Paper. 
Admittedly in many cases their foundries had a large 
home market and could plan their orders in “ thou- 
sands off” before export was considered; given, that 
their mechanisation had scope to expand beyond their 
most optimistic needs and it was granted that the 
British founder had no need to try and produce in the 
quantities that were standard in America. What was 
strikingly evident in this Paper was that the Americans 
had been practising for years all those reforms that 
British foundries, councils and technical committees 
were still advocating as necessary and desirable in their 
own industry. Craftsmanship was not an issue in this 
matter, for Mr. Shepherd insisted that British craftsmen 
were in no way inferior to the American. It was their 
outlook and approach to the job that was markedly 
superior. The “one-off” mind did not exist over 
there; efficiency was the keynote and basis of their 
industry. 

Every job was planned: moulding details were 
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rationalised and the human element was perfectly syn- 
chronised to either mechanised, or “job breakdown ~ 
systems. One point repeatedly brought before the 
audience was the care given to ensure that “ dirty“ 
metal should not cause foundry scrap, every job was 
run through filter and baffle cores to guarantee clean 
metal in the mould. Another major feature was the 
endeavour always shown to get an even flow in pro- 
duction; cope and drag moulding machines always in- 
dependent with a coring station interposed; adequate 
box return systems; fettling, metal and sand disiribu- 
tion and core production, all carefully synchronised to 
eliminate any possibility of bottlenecks. In conclusion, 
it could be definitely and impartially stated that the 
practical details of technique, layouts and production, 
outlined by Mr. Shepherd, were the basis on which was 
founded the accuracy of the above comparison. 


SOUTH AFRICAN BRANCH.—About 40 members 
of the branch recently inspected the iron, steel and brass 
foundries of the Pretoria works of the South African 
Railways & Harbours Company. So large are the in- 
stallations that a complete day was taken up by the 
tour of inspection. The visit was an outstanding suc- 
cess, due to the excellent arrangements made by the 
C.M.E. and his staff. Considerable interest was shown 
in a new moulding machine designed by a member of 
the patternmaking staff, which was shown in operation. 

At the October meeting, held in Johannesburg, two 
films were shown. The first, “The Story of South 
African Steel,” depicted the growth and magnitude of 
Iscor. The second was called “The Golden Harvest 
of the Witwatersrand,” which dealt with gold mining. 


PUBLICATION RECEIVED 


“ The British Gas Industry—Present and Future.” By 
Joan Mitchell. Published by Victor Gollancz. 
Limited, 14, Henrietta Street, London, W.C.2. 
Price 1s. 

This 32-page pamphlet makes a statistical examina- 
tion of the gas industry. It shows it to be more com- 
plicated than one would have thought on a cursory 
examination. The pamphlet reveals the industry to be 
in good shape, and making a_ useful gross profit of 
the order of £11} million a_ year. Useful com- 
parisons are made with other fuels—particularly elec 
tricity. Finally a technical case is built up for the 
establishtment, or rather extension, of the grid system, 
and a political plan is indicated for the inclusion of 
the gas industry amongst State monopoly. 


MILD STEEL AND ITS PROPERTIES 
(Continued from page 86.) 

a of his remarks and his work. There was a 

hint, for instance, to the managers of press shops that 
they might derive some advantage if they did not keep 
their material for too long in stock; one could feel 
sure that the sales people would agree with that. There 
had also been an indication that the microscope might 
soon become quite out-of-date for the examination : of 
metals. 

The vote of thanks was carried with acclamation, 
and Prof. Edwards briefly responded. 
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MILD STEEL AND ITS PROPERTIES, 


of non-ferrous metals and 
alloys and, say, mild steel.] 


WITH SPECIAL REFERENCE TO ITS tie, pointed “out 


WORKING AND AGE-HARDENING* 
By Dr. C. A. EDWARDS, F.R.S. 


The lecturer opened his address with the following 
quotation from a recent Paper by G. F. Comstock. 

“ Titanium has been used for many years as a de- 
oxidiser in steel, and more recently it has become well 
known as a carbide stabiliser in stainless steel. It is 
only in the last few months, however, that the ad- 
vantages of using titanium for a similar carbide- 
stabilising purpose in ordinary low carbon steels have 
been generally realised. This has come about chiefly 
because of the discovery that such steel or iron of 
high purity, with all the carbon combined with titanium, 
can be given a satisfactory smooth white vitreous 
enamel coating (without blisters or black spots) with- 
out the use of a ground coat by fusing a single layer 
of almost any good white enamel on it. 

“. ... This kind of titanium steel has several other 
unique properties that differentiate it sharply from 
ordinary low-carbon steels. One such distinction is in 
the manner of yielding when the steel is stressed suffi- 
ciently to cause plastic deformation. ... . Titanium 
steel with more than 4.5 times as much titanium as 
carbon, even when normalised or annealed, shows no 
yield point when strained, and thus does not give any 
er strain markings when pressings are made 
rom it. 

“Further, steel of this kind does not display any 
tendency to strain-age-harden. These special qualities 
as regards the yield point and freedom from strain-age- 


hardening were first pointed out by Edwards and his 
collaborators.” 


New Characteristics 


The lecturer said he wished to approach the subject 
from a rather special angle, and describe how titanium 
acts when it is present in mild steel, and to indicate 
why it caused the metal to acquire new characteristics 
which were of very considerable theoretical interest 
and some practical significance and importance. This 
would necessitate a rather detailed consideration of 
what was generally known as the yield point in mild 
steel, and the way this was affected by the varying 
treatment the metal is subjected to; coupled with an 
examination of the way in which the yield-point was 
so intimately related to strain-age-hardening, etc. [Dr. 
Edwards then showed slides of: (1) Structure of pure 
iron showing crystal boundaries only, x 150; (2) 
structure of iron more deeply etched, showing light 
and dark orientation effects; (3) structure of ordinary 
mild steel at x 150; (4) structure of pearlite areas at 
high power, x 2,500, and (5) stress-strain curves typical 


_“Lecture given at the annual meeting of the Institute of 
Vitreous Enamellers, held at Cardiff in November last. 


that it was the difference in 
this respect of mild steel 
which was the fundamental 
cause of the present interest 
in the use of titanium in 
mild steel. 

Then followed a series of 
slides showing:—({1) The upper and lower yield 
points as observed by Robertson and Cook, open 
scale; (2) diagram similar to the last, but on 
a smaller scale and covering the whole range of 
the yield. This, he said, varied with the yield stress, 
and (3) the influence of speed of loading (Winlock 
Leiter). Since quick rates of loading raised the yield 
stress and yield strain, it was tempting fo ask whether 
the yield itself was not merely a reflection of the rate 
of loading, and whether the yield point stress could be 
progressively covered by decreasing the rate of loading 
until it finally disappeared altogether with extremely 
slow rates of loading. 

The experimental evidence, however, quite definitely 
indicated that this view was not correct. A further 
slide showed a number of stress-strain curves taken at 
widely different rates of loading, between, say, normal 
conditions of testing and extremely slow rates. Some 
tests were carried out so slowly that they took three 
months from the start to the finish. These left no 
doubt that the yield point was not an artificial pheno- 
menon caused by the rate of loading. : 

To counter the suggestion that yield point was in 
some way due to the inertia of the mechanical con- 
trivances of the testing machine, a dead load method of 
testing was used. Here, again, it was clearly revealed 
that the yield point is obtained in all its details by this 
method of testing. 


Stretcher Strains 


After showing slides illustrating stretcher strains on 
the surface of a sheet, and on the top of a petrol can, 
Liider lines in tensile test-pieces, and one showing 
much the same markings with the development of a 
symmetrical pattern, the lecturer said that marks of 
the stretcher-strain kind were very objectionable from 
many points of view, and considerable pains were 
taken in order to prevent them being developed. 
Amongst these were patent stretching, roller levelling, 
and light cold-rolling, etc. Whatever method be used, 
the aim was to cold-work the metal to an extent which 
was at least equivalent to the degree of strain that 
would normally occur during a tensile test, i.e., about 
2.5 per cent. for annealed mild steel. This, of course, 
was for all practical purposes wiping out the yield 


point. 
Ageing 
If material which had been strained by roller level- 
ling or any other method was allowed to stand for 
some time at the ordinary temperature, or for quite a 
short time at an elevated temperature, it aged, that was 
to say, it became less ductile, and the yield point re- 
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appeared when subjected to strain. This new yield 
point, however, occurred at a much higher stress, 
something of the order of 40 per cent. higher after 
straining at the yield point. The lecturer then showed 
Slides of the strain-ageing of mild steel at different 
ageing temperatures, and the tensile strength of iron 
and iron-carbon steel at elevated temperatures, that is 
within the Blue Brittle range. Next Dr. Edwards con- 
sidered the cause of the characteristic yield point in 
mild steels and its absence in non-ferrous metals. 
First he showed slides showing the difference between 
body-centred lattice and face-centred lattice in atomic 
structures. 

For many long years, he said, it was thought that 
the yield in iron or mild steel was intimately associated 
with, if not directly due to, the body-centred lattice 
crystal structure of iron. It was further considered 
that the reason for this was that the body centred 
arrangement gives a larger number of slip planes on 
which deformation can take place, than in the case of 
the face-centred lattice. He then illustrated slip-planes 
in iron; solid blocks showing planes where there was 
only one plane in the face-centred lattice on which 
slipping could take place. Continuing, he showed 
specimens containing crystals of varying sizes, which 
had been produced by decarburisation, straining and 
annealing; the ultimate tensile-strength of iron in rela- 
tion to the crystal size, and stress-strain curves of 
specimens containing crystals of all sizes. 

Single crystals showed no yield point, and it was 
thought for a long time that this clearly meant that the 
yield point was an intrinsic property or quality of iron 
which varied in intensity or degree with the crystal 
size, being absent with single crystals and becoming 
greater as the number of crystal per unit volume 
increases. Many facts of widely different kinds lent 
support to this point of view, and as no one ever 
seemed to have doubted that the yield point was a 
fundamental feature of iron itself, metallurgists were 
all quite ready to accept the idea without question. 

Many years later, however, when making some care- 
fully planned experiments with specimens of thoroughly 
decarburised iron which were expected to give large 
yield points, the lecturer was at that time disconcerted 
to find no yield point at all. When this fact was 
confirmed beyond all possible doubt, it became neces- 
sary to try and find a reasonable explanation of why 
small percentages of carbon which were found to be 
less than 0.001 per cent. carbon could have such a 
marked effect upon the behaviour of iron when sub- 
jected to deformation. 

By concentrating on the lower left-hand side of the 
iron-carbon diagram, it was noticed that some of the 
carbon—very little, however—was in solution with the 
ferrite, and by adding titanium, then the result was 
that the whole of the carbon combined with that 
element, and left the ferrite uncontaminated by carbon. 
This then indicated that strain-ageing and stretcher 
Strains in steel used for deep drawing could be 
eliminated by titanium additions. 
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DISCUSSION 


. In introducting Prof. Edwards, the PRESIDENT Mr. 
J. W. Gardom) recalled having worked very closely 
with him, and indeed, very much under him, as long 
ago as 1910-12; and the first sand core he had ever 
seen, which was for use inside an aluminium bronze 
valve, was made by Prof. Edwards. 

ProF. EDWARDS congratulated Mr. Gardom on the 
very eminent position he had achieved as president of 
the Institute and of other bodies, and said it was a 
source of great pleasure to him to see those with whom 
he had been associated in earlier days achieve such 
prominence and success. 


Claims Justified and Rejected 


Mr. G. H. Assotrt, after congratulating the Institute 
on having persuaded Prof. Edwards to lecture, said 
his own knowledge of the behaviour of titanium-bear- 
ing steel in the vitreous enamelling process had been 
gained partly from the excellent contribution by Com- 
stock in the “Iron Age,” from which Prof. Edwards 
had quoted, and partly from experiments on titanium- 
bearing steel. The claims made for titanium steels in 
the article in the “Iron Age” were (1) that they pre- 
vented, in the vitreous enamelling process, the defects 
associated with the direct application of white cover 
coats to ordinary steel, and (2) that they promoted the 
adherence associated with the cobalt ground coat when 
that coat was eliminated and ordinary white enamels 
were directly applied. 

Experimentally, he and his colleagues had been able 
to support the first claim. An ordinary coating of 
white enamel on ordinary steel gave rise to much blis- 
tering to be associated with gas. As to the second 
claim, however, they had not been able to show that 
the good adhesion referred to was promoted in the 
direct application of white enamel to titanium steel. 
In enamelling on titanium steel it was specified that a 
nickel dip should be used, and it was their experience 
that the adhesion promoted was proportional to the 
nickel dip which had been used. Incidentally, the 
work which had been carried out on the promotion of 
adherence, including the work done in Germany before 
the war, showed that the adherence promoted by nickel 
was not so great as the adherence promoted by cobalt. 

The defects associated with the direct application of 
white enamel to ordinary steel had been shown to be 
due to hydrogen. It might appear from what Prof. 
Edwards had said in his lecture, that the defects were 
associated with carbon, and that the gases evolved were 
carbon gases; but in the experimental work the analyses 
of the gases evolved showed a composition of about 
97 per cent. of hydrogen. Mr. Abbott asked whether 
the explanation was that the hydrogen was associated 
with the strain hardening in ordinary steel, and was 
absent when that strain hardening was absent. 


Liberation of Hydrogen Theory 


Pror. Epwarps said he was not sure that the good 
adhesion that was claimed for the nickel flash could 
not also be achieved by some other method. It was 
conceivable that, as the result of changing the compo- 
sition of the steel by the addition of special elements, 
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one might be able to dispense quite easily with the 
nickel flash. But he did not know. 

Expressing particular interest in Mr. Abbott's re- 
marks concerning the absence of specks or blisters when 
titanium was present in the steel, he said he believed 
it was assumed, or had been assumed, by the American 
workers that that result was due to there being no 
carbon present that was capable of combining with any 
oxygen that might be there; that the carbon was so 
stabilised or fixed that it could not react with oxygen. 
But in view of Mr. Abbott’s remarks, that did not seem 
to be the only explanation. It seemed that Mr. Abbott 
had put his finger very closely to, if not directly on, 
a possible explanation, namely, that in an ordinary 
steel which was capable of undergoing strain ageing 
(age-hardening after straining) the molecular or atomic 
movement that was taking place facilitated the libera- 
tion of hydrogen, whereas in the presence of titanium 
there was no such movement of the atoms of hydrogen 
from the space lattice of the iron and, correspondingly, 
no movement of the hydrogen. It might be—and he 
was speaking without direct knowledge—that titanium 
was a degasifier as well, and might reduce the amount 
of hydrogen in the steel as made, 

Mr. ArastaiR McLeop (Editor, Sheet Metal In- 
dustries) said that when interest was first aroused in 
the special steels for vitreous enamelling he had written 
to Comstock, who had replied by a charming letter 
in which he paid a very great, and very well deserved, 
tribute to Prof. Edwards’ work. Mr. McLeod aiso 
commented on the fact that the carbon/titanium ratio 
was very critical. 

Pror. Epwarps, thanking Mr. McLeod for his obser- 
vations, complimented him on the great interest he had 
taken in the work and on the indefatigable manner in 
which he had drawn attention to the work of British 
investigators. It was a great consolation to them to 
know that there were such men looking after the 
academic prestige of this country. Prof. Edwards 
could not give a final answer with regard to the carbon/ 
titanium ratio, but he suggested that one had a fair 
amount of latitude so long as the titanium was in excess. 
One would not add too much on grounds of expense, 
titanium being far too expensive to throw away. There 
was some evidence, in the German workers’ confirma- 
tion of the work in this country, showing quite clearly 
that if the titanium were materially in excess there was 
a return to the yield point and strain-age-hardening. 
hw was not due to the carbon, but to the titanium 
itself. 

Mr. W. Tuomas asked whether the blistering when 
using ordinary steels might possibly be due to the 
hydrogen being occluded more readily in carbon in 
super-saturation. 

Pror. EDWARDS agreed that that was quite a possible 
explanation; but he had no direct evidence. 


Stretcher Strains and Enamel Crazing 


Mr. A. J. BrippuLpH referred to one of the diagrams 
shown, which indicated the movement of the surface of 
the steel just after the yield point, showing surface 
irregularities on the steel sheet, and said that it had 
been experienced that in the case of pieces which had 
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been pressed and had suffered some deformation, when 
a ground coat and cover coat was fired, there was a 
tendency for strain lines to show through. These strain 
lines were a disfigurement, though in most cases they 
were not a physical weakness. Apparently these strain 
lines were due to some further deformation of the steel 
during the firing of the white coat and there were also 
strain lines where the ground coat showed through the 
white coat. He asked whether the lecturer had evidence 
of the movement of iron at temperatures round about 
800 deg. C. to 850 deg. C. which might account for 
these lines. 

Pror. EDWARDs replied that he had not evidence of 
that kind at all. But was it possible that in such cases 
one saw the original stretcher strains in the material 
showing through, not stretcher strains which had been 
developed directly as the result of the stoving tem- 
perature, but produced as the result of the forming? 
Much the same thing had been noticed in the motor- 
car industry. Of course, the presence of those stretcher 
strains was not a very serious proposition in the old 
days, “when cars were hand-painted and many coats of 
paints were applied; but nowadays, when only a thin 
film or veneer of cellulose paint was applied, the defects 
could be seen through it. 


Normalising and Annealing 


Mr. R. WHITFIELD, recalling the differences between 
normalising and annealing, and that one had had to 
alter the speed of pressing on a normalised sheet in 
order to achieve the proper result, asked if it were 
possible that when using titanium steel one might have 
to alter the method of fabrication, because although the 
percentage of the alloying element titanium seemed 
very small, it had a profound effect on the properties 
of the steel. He urged that that was a matter which 
needed investigation, for it was very important. The 
lecture had emphasised the importance of the parent 
metal used for enamelling; it would not answer to use 
any sort of material for enamelling, because a faulty 
parent metal might have a very bad effect on its cover- 
ing whatever that might be. An example was the great 
difference between galvanising an annealed and a 
normalised sheet, mainly due to grain size, but other 
factors had their influence. 

Pror. Epwarps said the effect of the early treatment 
of the material upon its subsequent treatment, as indi- 
cated by Mr. Whitfield, was not at all surprising, be- 
cause the characteristic of the yield point varied enor- 
mously with the rate of cooling, which affected the 
crystal size. For example, in normalising sheets, where 
the cooling was moderately quick, the crystal size 
would be very much smaller than when cooling slowly. 
The yield point under those conditions was consider- 
ably higher, and the yield strain was much greater. 
They were both proportional to the crystal size. 

He agreed entirely that with a change from one 
material to another, one must not expect the earlier 
treatment to be applicable to the new material. One 
must certainly be ready to adjust the method of pro- 
cedure; that applied not only to the annealing, but also 
to the making up of the material. He could visualise 
all sorts of commercial difficulties connected with the 
manufacture of titanium steels. He said that quite 


g 
e 
d 
Is Ps 
a 
4 
e 
n 
Is 
le 
of 
id 
at 
el. 
a 
ce 
he 
he 
of 
re 
cel 
It. 
of 
be 
of. 
re 
ore 
Ses 
yut 
1er 
ed 
vas 
od 
uld 
was = 
po- = 
nts, 


86 FOUNDRY TRADE JOURNAL 


Mild Steel and its Properties 


openly, not because he wanted the manufacturers to 
fear it, but because he wanted them to face up to the 
problem and to overcome the difficulties which he was 
sure they would meet. 

Mr. G. H. Aspotrt, recalling Prof. Edwards’ allusion 
to the possibility of dispensing with the nickel flash, 
perhaps by alloying some special elements with the 
steel, in order to make a direct application of a white 
ground coat, said that some 12 years ago he had been 
associated with some experiments on alloy steels with 
that end in view, and it had appeared, from a number 
of trials that were made, that direct adherence might 
be attained on certain cobalt alloy steels. That “was a 
natural development from the use of a cobalt ground 
coat. The experiments were followed up in association 
with Messrs. Lysaght, who had made special batches 
of alloy steels containing cobalt and copper particu- 
larly. 
continued further. 


Possibilities of Aluminium 


Mr. R. W. Evans, commenting on Prof. Edwards’ 
concluding remark that he was not a titanium steel 
maker, said that anyone who read Comstock’s very 
excellent Paper could not entirely disregard the fact 
that Comstock was interested in titanium; on that 
account the critical carbon/titanium ratio might be 
placed towards the upper limit. It had been said that 
if a very pure steel—with low contents of carbon, 
sulphur, phosphorus, and so on—were fully killed 
with aluminium, properties akin to those of titanium 
steel would be produced. An aluminium steel generally 
produced a close grain. Might not that have some bear- 
ing on the question of whether it was an age-hardening 
steel or whether it was not? 

The manufacture of the titanium steels would un- 
doubtedly be very expensive, unless precautions were 
taken, because there were very high losses of titanium 
in the absence of precautions to kill the steel fairly 
fully before it went into the ladle. The manufacturers 
would have to be very careful to see that that was done. 

ProF. EDWARDS, expressing agreement with Mr. 
Evans’ last observation, said that that was one of the 
difficulties he had had in mind when he had said that 
the manufacturers must face up to the difficulties of 
new methods. He agreed also that Comstock was an 
agent, having interests connected with the selling of 
titanium steels, but was quite sure that his observations 
concerning the carbon/titanium ratio were not over- 
done from that point of view. Comstock did give a 
ratio a little higher than was necessary for the. formula, 
but he did so as a safeguard, and not because it meant 
using a little more titanium; he did so because, as 
Prof. Edwards had emphasised, if one did not use 
enough titanium one might just as well not use any, 
and it was, therefore, necessary to have a little in excess 
of the chemical necessity. 

Again, he agreed that aluminium was used especially 
as a kind of protector of the titanium. It also had a 


He had no knowledge that that work had been . 


very special vogue in connection with certain needs, 
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which had led people generally to believe that the pre. 
sence of aluminium produced a non-strain-ageing stee| 
But most certainly it did not. It had the effect, how. 
ever, of neutralising or reducing the strain embrittle. 
ment, and many thousands of tons of steel were made 
in this country to-day with aluminium additions especi- 
ally for that purpose. 


Use with Bessemer Steel 


Dr. BRYNMOR JONES said that his company supplied 
large quantities of steel from continuous strip mills for 
pressings, and a difficulty with temper-rolled steel was 
a gradual hardening and the recovery of the yield poin 
on ageing, as had been demonstrated by Prof. Edwards 
in his lecture. The material was sent out after having 
passed certain physical tests, and bitter complaints had 
sometimes been received from customers, who had not 
used it within a reasonable time. The discovery by 
Prof. Edwards of the titanium-bearing steel did him 
great credit, not only in this country, but also interna- 
tionally. The ratio of 44 times the carbon content of 
titanium overcame the trouble in respect of yield point 
recovery, but there were other considerations. 

Dr. Jones asked whether Prof. Edwards’ experiment: 
or the tests made in this country and elsewhere on 
titanium-bearing steels had been carried out with open- 
hearth steels, whether these were always completely 
killed, and whether titanium additions could be made 
to give a fully rimmed steel, because, in deep pressing 
operations, it was essential for many purposes to have 
a low-carbon exterior, i.e., a rimming steel. During 
the visit paid on the previous day to the works of 
Richard Thomas & Baldwins, Limited, Ebbw Vale, one 
had noted that quite a lot of the steel was made, not 
by the open-hearth process, but in Bessemer converters. 
He wondered whether titanium additions to Bessemer 
steel would have the same effect as in open-hearth steel. 

ProF. EDwarps said there did not seem to be very 
much prospect of producing a true rimming steel with 
the full complement of titanium present, because it 
would seem to him that if one used enough titanium 
one must use enough aluminium; but titanium itself 
was a killing element, and one would get a dead 
melted or completely killed ingot. One should aim 
mainly at using the lowest possible carbon content. 
so that the minimum quantity of titanium was required; 
and under those conditions he believed one could dis- 
pense with the present-day aims of a low-carbon shell. 
He would not venture an opinion as to how Bessemer 
steel would behave with titanium additions, but he 
believed that more titanium would be required than in 
open-hearth steel, because the titanium would be to 
some extent occupied in neutralising elements other 
than carbon. He would not suggest what those ele- 
ments were ! However, he could foresee great possi- 
bilities for the use of Bessemer steel in that connection. 
In America, judging from Comstock’s statements in his 
Papers, they were using open-hearth steel. 

Vote of Thanks 

The PRESIDENT, proposing the hearty vote of} thanks 

of the meeting to Prof. Edwards for his delightful 


lecture, said that one could always see the practical 
(Continued on page 82, col. 2.) 
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THE GASSING OF BRONZES the 
BY REACTION WITH MOULDING 
AND CORE SANDS 


By W. T. PELL-WALPOLE, B.Sc., Ph.D. 


Introduction 


Tke absorption by molten bronze of gases from 
furnace atmospheres is widely recognised as a major 
source of porosity, and much work has been done on 
determining which gases are most harmful and on 
devising means Of degassing the metal. It is now 
generally. accepted that hydrogen derived from water 
vapour is the chief cause of gas porosity, and that 
metal may be freed from this trouble by melting under 
oxidising conditions. It is much less well known, 
however, that hydrogen may be reabsorbed by the 
molten bronze during casting, by reaction with the 
surfaces of sand moulds, cores, pouring basins, etc. 
These surfaces, even though they may have been baked, 
contain chemically combined water which the molten 
metal can split up. The oxygen forms metallic oxides. 
and the hydrogen is absorbed into the metal and 
gives rise to fine intercrystalline porosity quite distinct 
from surface blowing or from the entrapping of steam 
bubbles, which occurs when there is free moisture on 
the surface of moulds or cores. Lepp’ drew attention 
to this source of gas porosity in sand cast bronzes, 
and showed that it was controlled by the moisture 
content of the mould in relation to the permeability 
of the sand. He stated that different sands would 
have different behaviour in this respect, due to the 
variations in their thermal properties, in the nature 
and quantity of the water-retaining bogding agents 
present, and to their natural variation in permeability 
to gases. He considered that there were two safe 
zones in respect of moisture content:—(1) Sand baked 
at a high temperature so that the moisture content 
was a minimum, and (2) green sand used with maxi- 
mum moisture content 8 to 9 per cent. so that the 
molten metal became chilled as soon as it came into 
contact with the mould, thus preventing the tempera- 
ture at the sand/metal interface from rising to the 
range in which the steam reaction could occur. 


Sand Permeability 


The other important factor according to Lepp, viz., 
permeability of the sand, is closely related to the 
moisture content, but is also affected by the grain- 
size distribution, the amount of clay or other bond 
and the form in which it is present, and by the close- 
ness of packing as determined by ramming. The 
lower the permeability of the sand, the less is the 
Opportunity for the water-vapour generated to escape 
from the mould face via the sand: hence the higher 
is the pressure of water vapour at the sand/metal 
interface, and the greater is the tendency of the re- 
action Me + H,O == MeO + 2H to proceed from 


FOUNDRY TRADE JOURNAL 87 


left to right (i.e., reaction of 
molten metal with 
steam, liberating hydrogen), 
causing gas absorption in 
the bronze. 


Lepp discussed the rela- 
tion between these features 
and the shape of castings. 
positioning of runners and 
risers, etc., which may in 
turn affect the temperature 
of the sand/metal interface at various parts of a cast- 
ing. He also showed that high-phosphorus bronzes 
were more subject to gassing from this source than 
were the gunmetals. 

More recently, attention has been drawn to this re- 
action by Baker, Child and Glaisher.2 They showed 
that with degassed phosphor bronze for sand-castings, 
the absorption of gas at the surface of the casting 
during pouring may exert a beneficial effect if the 
casting is of complicated shape, so that complete 
feeding of isolated heavy sections is impossible. The 
gas absorbed is liberated first on solidification of the 
thin sections and near to the surface of the casting, 
and sets up an internal gas pressure which assists 
feeding in the central hotter parts of the heavy sections. 
They showed that the amount of gas absorbed from 
this source increased with phosphorus content and 
with pouring temperature, while the reaction was 
eliminated completely by addition of 0.3 per cent. 
silicon to the bronze. 


Examples of Gassing from Foundry Practice 


The Author has met many cases of serious porosity 
and poor mechanical properties in bronze which have 
been traced to gas absorbed by reaction with com- 
bined water present in sand moulds, sand cores, sand 
pouring bowls, etc. A few of these cases are briefly 
described here to show the wide importance of this 
reaction as a source of defective bronze castings. 


Gas Absorption in Phosphor-bronze Billets for 
Extrusion 


In an investigation on casting phosphor-bronze suffi- 
ciently sound for extrusion, a mould was designed to 
give uni-directional _ solidification to eliminate 
shrinkage porosity.* This consisted of a thin steel 
cylinder surrounded by a preheated cylinder of fire- 
clay and a heavy chill base. By degassing the metal 
and using slow central pouring into this mould, very 
dense ingots of 10 per cent. tin bronze were obtained 
which could be extruded satisfactorily to give wrought 
products of exceptionally high strength. When it was 
desired to apply this method on a full-scale production 
basis, it was decided to abandon the steel-wall mould 
and substitute a sand wall, to facilitate ease of pre- 
paration and extraction of the billets. 

A number of moulds were made in Stourbridge sand 
without artificial bonding additions, and baked at 
50, 100, or 250 deg. C. Billets from the mould baked 
at 50 deg. C. showed fine fissure porosity throughout. 
and gave tensile values of only 20 to 21 tons per 
sq. in., with 20 to 30 per cent. elongation, and density 
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The Gassing of Bronzes 


8.70, compared with values of 24 to 25 tons per sq. in., 
40 to 50 per cent. elongation, and density 8.85° for 
billets made similarly (i.e., degassed and poured slowly) 
in the steel-wall mould. The sand mould baked at 
100 deg. C. gave slightly better results, the centre of 
the billet being free from porosity and giving 23 to 
24 tons per sq. in., whilst specimens from the surface 
were still gassed appreciably. The mould baked at 
250 deg. C. showed only a thin surface layer of porosity 
n in. deep, of density 8.70 and giving 21 tons per 
sq. in.; while the rest of the billet gave density 8.82 to 
8.85, with tensile properties equal to those from the 
steel-wall mould. These billets were satisfactory for 
extrusion, as the surface layer was left behind in the 
container. In some subsequent batches of ingots, how- 
ever, which had been baked correctly (i.e., 4 hrs. at 
250 deg. C.), poor properties resulted. It was found 
that the moulds had been allowed to stand overnight 
after baking, before use, and they had clearly absorbed 
sufficient moisture from the air to cause serious re- 
action porosity in the bronze, such as the lower baking 
temperatures had given previously. Use of the moulds 
immediately after baking eliminated this trouble. 


Gassing of Chill-cast Phosphor Bronze poured through 
Moulded Sand Bowls 


In applying to regular production practice a degass- 
ing and slow-pouring treatment devised by the 
Author? 4, several foundries reported that 2B8 phos- 
phor-bronze chill sticks made by this process still 
showed tin sweat, segregation patches in the fracture, 
and poor mechanical properties. Inspection of their 
practice showed that these firms were pouring the 
metal through moulded sand bowls instead of using 
the recommended Salamander pouring bowls. To con- 
firm that the sand bowls were the source of trouble. 
a comparative test was made. A melt of 2B8 bronze 
was prepared under the degassing flux as usual and 
poured into two 2 in. dia. chill moulds at the correct 
tate and temperature, but one stick was poured through 
«a moulded sand bowl (bonded with a pure colloidal 
clay), the other through a clean preheated Salamander 
pot. 

The ingot poured through the sand bowl showed 
exudations, had a density of only 8.60 and tensile 
strength of 20 tons per sq. in., while that poured 
through the Salamander pot was quite clean with a 
slightly sunken top, had a density of 8.76 and tensile 
strength of 27.3 tons per sq. in. Clearly the sand 
bowl had produced severe gas porosity in the first 
ingot. The firms concerned then adopted Salamander 
bowls and encountered no further trouble of this 
nature. 


Gassing of Cored Sticks Poured in Chill Moulds with 
A Loam-coated Chill Core 


Cored sticks of 2B8 bronze made from degassed melts 
poured at the correct rate to eliminate shrinkage, 
through preheated Salamander bowls into chill moulds 
with a baked loam-coated chill core, showed pro- 
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perties inferior to solid sticks poured from the sam 
melt. In spite of baking the loam-coated core at 2) 
to 300 deg. C., the molten bronze was heating th: 
sand sufficiently for the combined water still presen; 
in the sand to react with the bronze causing gas 
porosity. Similar porosity occurs to a greater exten 
when baked sand-cores are used. This trouble can be 
minimised by close control of composition and of 
baking procedure in the preparation of the core, as js 
shown by the experimental results given later. 


Gassing of Bronze due to Use of Green Sand for 
Thickening the Flux 


A foundry producing chill ingots in 2B8 bronze 
reported no improvement from the use of the fin 
degassing process. Examination of their practice 
showed that they were using green sand from the 
foundry to thicken the flux before remoyal. — This 
was reacting with the bronze and reintroducing a 
least as much hydrogen as had been removed by the 
oxidising flux. Use of baked sea sand for thickening 
eliminated this trouble and gave bronze ingots free 
from tin sweat or exudations and with high mechanical 
properties, averaging 26 to 27 tons per sq. in., as 
compared with 18 to 20 tons per sq. in. for previous 
practice. 


Factors Controlling the Gassing Reaction 


In view of the wide practical importance of the sand 
gassing reaction, as illustrated by the above selected 
examples, it was decided to make a detailed investiga- 
tion of the factory involved, with a view to reducing 
the trouble by suitable control methods. Since it is 
known that gassing can be caused by sand free from 
any volatile constituent other than water, it is clear 
that the main reaction involved is between the metal 
and water (steam), forming the oxide of the metal 
and hydrogen in accordance with the equation 

Me + H.O-5 2H + MeO 

The hydrogen is in the atomic state, which accounts 
for its rapid absorption and diffusion into the bronze. 
The amount of hydrogen produced during the rela- 
tively short time in which the reaction can occur will 
depend on the amount of moisture available and by 
the temperature of the sand/metal interface. 

The concentration of water vapour at the sand 
metal interface will be determined chiefly by (a) the 
amount of water present in the sand, depending on the 
nature and quantity of the bonding agent and on the 
temperature at which the mould or core, etc., has been 
baked, (b) the permeabiiity of the sand, which will 
determine the ease with which the water vapour 
generated by the local rise in temperature can escape 
through the sand instead of reacting with the metal. 
Permeability will be determined by the grain-size 
distribution, the nature of the bond and the tightness 
of packing. 

The total quantity of water vapour which may re- 
act will depend on the amount of sand which is in 
sufficiently close contact with the metal to reach a 
temperature at which the combined water present is 
liberated. 
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ye determined chiefly by the pouring temperature, and 
hy the temperature, thermal capacity and thermal 
conductivity of the sand mould, bowl, or core con- 
cerned. The composition of the bronze may also affect 
the extent to which the gassing reaction occurs, since 
any of the possible major constituents, copper, tin, 
jinc, phosphorus, and lead, and any metals present as 
impurities may represent Me in the general reaction, 
Me + HO => 2H + Me. Clearly certain elements 
will react with water vapour more readily than others, 
while the presence of different oxide skins on the 
various molten bronzes may also affect the reaction 
by exerting an insulating action between the reactive 
metal and the water vapour. 

Finally, if the extent of gas absorption is to be 
measured by indirect methods such as its effect on 
density and mechanical properties, then other factors 
which affect these properties must be taken into 
account. These are chiefly, composition and original 
gas content of the melt, the rate and temperature of 
pouring employed, and the type and temperature of 
the mould used. 
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(To be continued.) 
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PREVENTION OF INDUSTRIAL 
ACCIDENTS 


Changes in the industrial service provided by the 
Royal Society for the Prevention of Accidents are to 
have effect in April. This is due to the erfding of the 
arrangement made with the Ministry of Labour and 
National Service in 1940, by which a free wartime 
basic service of accident prevention material was 
supplied to several thousand firms engaged on war 
work. Under the new arrangement, the industrial side 
of the Society will revert to a membership basis, though 
it will continue to work in the closest touch with the 
Government. Service will be provided on a co-opera- 
tive, non-profit-making. basis. 

A new membership scheme will replace the earlier 
one in operation up to 1940. It has been so designed 
that membership service fees will cover the cost of 
the Society’s staff and overhead expenses, and of a 
basic service to members. This method will enable the 
Society to provide additional material, such as posters 
and bulletins, according to the needs of individual 
works and at little more than the cost of printing and 
distribution. The Society points out that, although it 
is announcing an improved service, it is nevertheless, in 
view of prevailing uncertainties, giving only a con- 
Servative statement of its intentions. As support from 
industry is increased, services will be extended and 
improved according to a definite plan which has been 
worked out during the past 18 months. 
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JOHN SUMMERS & SONS 
CAPITAL REORGANISATION SCHEME 


Shareholders of John Summers & Sons, Limited, 
Hawarden Bridge Steelworks, Shotton, have received 
details of the scheme for the reorganisation of the 
capital structure of the company through the consoli- 
dation of the “A” and “B” ordinary capital into 
one class. An extraordinary meeting is called for 
February 7 to pass the necessary resolutions. 


The directors propose that for every £100 of “A” 
ordinary capital holders shall receive £100 new 
ordinary stock and 15 44 per cent. £1 fully paid cumu- 
lative preference shares, which latter are to rank pari 
passu with the £1,800,000 of preference capital created 
last November, and issued on December 3 last, for 
the purpose of paying off at 102 per cent. the out- 
standing debenture stock. 

Holders of the “ B” ordinary capital are to receive 
£70 of new ordinary stock for every £100 now held. 
the balance of £30 of present holdings being cancelled 
and the capital represented thereby being utilised in 
paying up in full the preference shares to be issued to 
the “A” shareholders. 

All special rights and privileges now attached to the 
“A” and “B” ordinary stocks will be extinguished 
and the new ordinary capital will consist of one uni- 
form class of 25,400,000 stock. Any ordinary dividend 
fees in respect of the year 1945 will be on the new 

asis. 

The “A” stockholders, in consideration of the 
abolition of their special rights, will receive an addition 
to their nominal capital of 15 per cent., carrying with 
it the security that attaches to preference capital, and, 
through the conversion of their present holding into 
the new ordinary stock, a greater interest in the 
reserves, both present and future, and in any larger 
distribution of profits. The “B” stockholders, on the 
other hand, will relinquish their proportionately 
greater interest in the reserves and in large distributions 
of profits, but will receive in respect of their reduced 
nominal capital a more marketable investment which 
will yield a more favourable return on moderate divi- 
dend distributions. 

The effect of these proposals will be that the capital 
structure of the company will be greatly simplified 
and the paid-up capital will be: 44 per cent. cumula- 
tive preference, £2,400,000; ordinary, £5,400,000; total, 
£7,800,000. The capital of the company will thus con- 
sist of a single class of preference capital and a single 
class of ordinary capital, the respective rights of which 
will be more readily understood by the investing 
public, with consequent advantage to the company’s 
members. 

The directors feel convinced that these reorganisa- 
tion proposals, if duly sanctioned, will achieve a much 
needed simplification of the company’s capital struc- 
ture and are reasonable and fair to both classes of 
stockholders. They will also substantially improve 
the company’s position in that they will facilitate the 
financing of the plans for further development and 
modernisation which are now under consideration. 
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IRON AND STEEL INDUSTRY IN 
SOUTH WALES 
TINPLATE MAKERS’ RECONSTRUCTION PLANS 


The main contribution of the South Wales iron and 
steel industry to war production was semi-finished steel 
for tinplates and sheets, and as there is a large poten- 
tial demand for semis, the change-over was less diffi- 
cult than it was in other districts. South Wales steel 
production for 1945 was slightly in excess of the pre- 
vious year’s total, but fell short of capacity, more es- 
pecially in the western portion of the district, due to 
various causes such as shortage of labour, deteriora- 
tion of raw materials, etc. Although the cost of pro- 
duction increased to an appreciable degree, no change 
was made in the control price of sheet and tinplate bars 
of £12 2s. 6d. per ton, but alterations were made in 
some other classes of steel. 

The home demand for tinplates, black plates and 
terneplates was fully maintained, while export business. 
with official encouragement, steadily, but slowly, im- 
proved during the second half of the year. The pro- 
duction was slightly larger than in the previous year, 
at approximately 52.90 per cent. of the allotted capacity, 
and at the end of the year four or five additional old- 
type mills were put into operation. The demand would 
justify more mills being put into commission if the 
labour was obtainable, but so far there has been a reluc- 
tance on the part of demobilised men to return to the 
industry, which, if continued, may create serious prob- 
lems until the new strip mills have been erected. 


New Mills 


Plans for post-war reconstruction have been an- 
nounced. It is proposed to erect a hot strip mill at 
Port Talbot, complete with coke ovens, blast furnaces 
and melting shop, a cold reduction mill near Swansea, 
and another at Llanelly, for which much exploratory 
work has already been carried out. Also, an agreement 
has been reached to deal with the redundant old-type 
mills. Many of the mills that have been idle during 
the past five or six years will not be restarted. 

Prices, after negotiations with the Control, were in- 
creased as from December 31, 1945. Tinplates, pre- 
viously quoted at 29s. 9d., 30s. or 30s. 44d. per stan- 
dard box, f.o.t. makers’ works, according to the guaran- 
teed weight of tin used per box, were raised to 32s. 6d., 
32s. 9d. or 33s. 1d. Unassorted tinplate base uncoated 
plates rose from 25s. 9d. to 27s., unassorted terneplates 
(per box of 28 x 20 x 112 sheets) from 55s. 9d. to 
61s., C.A, black plates (per ton f.o.t.) from £22 14s. 9d. 
to £25 9s. 9d. Prices for export were decontrolled. 

Steel sheets, more especially black sheets in the 
thinner gauges, had an insistent demand throughout the 
year and the mills in operation were worked to capacity. 
At the end of the year most makers had order-books 
which would keep the mills fully employed during the 
first half of the new year.. Prices were increased as 


from December 31 by 10s. per ton for uncoated sheets, 
and by 25s. 9d. per ton for coated sheets, making the 
figures as follow:—Black 24 g. sheets, £23 5s.; gal- 
vanised, 24 g. corrugated sheets, £27 7s. 6d. per ton. 
The activity of the steel and foundry industries 
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created a strong demand for pig-iron and large quan. 
tities were supplied. Welsh hematite, until after the 
cessation of hostilities and the importation of high-grade 
ores, was in short supply and distribution had to be 
strictly regulated. Basic iron, on the other hand, being 
available in larger quantities, had a less insistent de. 
mand and users received adequate supplies. Owing to 
increased costs, chiefly of fuel and high-grade imported 
ores, prices were advanced by 15s. per ton in March 
and again as from December 31 by 20s. per ton. 

The scrap iron and steel section of the industry was 
kept busy in supplying consumers with adequate quan- 
tities of melting material, principally for steelmaking. 
Considerable difficulties were experienced in keeping 
up the supply of good heavy material, which during 
certain periods shrank, so that the demand became 
insistent. After the cessation of hostilities, however, the 
position was eased by the release of quantities of dis- 
carded war material. The light and inferior qualities 
were plentiful and, with the shortage of labour to pre- 
pare these suitable for use, the disposal was not as 
rapid as desired. Those engaged in the scrap trade 
can take credit for their contribution to the war effort. 


F.B.l. CONFERENCE ON INDUSTRY 
AND RESEARCH 


The two-day conference on industry and research 
which, under the auspices of the Federation of British 
Industries, will be held at the Kingsway Hall, London, 
on March 27 and 28, will give a notable opportunity 
for representatives of organised industry and those who, 
in this country, are leading and directing industrial 
research, to meet and discuss their common problems. 
The conference will take as its leading subject the appli- 
cation of science by industry and the part that research 
is playing, and can play, in promoting industrial effi- 
ciency, exports, full employment and a higher standard 
of living. 

The conference will be divided into four sessions 
with speakers, or readers of Papers, as follows :— 

Science, Industry and the Community.—Sir William 
Larke; Sir Edward Appleton, F.R.S.; Sir Harold Hart- 
ley, F.R.S., and Sir Ernest Simon. 

Scientific Research and Production—Dr. J. R. Hos- 
king; Mr. A. Healey, and Dr. C. C. Paterson, F.R.S. 

Scientific Research and Industrial Expansion.—Dr. 
R. E. Slade: Mr. C. H. Davy, and Mr. A. J. Philpot. 

The Application of Research in Industry.—Dr. P. 
Dunsheath and Sir Raymond Streat. 


ALLOCATION OF TIN 


The Ministry of Supply announces that the Tin Metal 
Committee, established by the Combined Raw Materials 
Board, has made interim allocations of tin operative 
immediately to Denmark, France, Netherlands, Norway. 
Canada, African and Indian Ocean Territories, India. 
South America, U.N.R.R.A., Sweden and Switzerland. 
In general, tin metal tonnages concerned will be made 
available from United Kingdom or Belgian sources of 
supply and, ii: the case of South America, from U.S.A. 
also. Semis will be obtained from any of these 
sources. 
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INSPECTION OF ROUGH CASTINGS 
By R. S. DURRELL 


The East Anglian section of the London branch of 
the Institute of British Foundrymen devoted an even- 
ing to the study of the various systems of inspection 
ysed in the foundry industry. As a basis, three Papers 
were submitted from local foundries, one of which 
makes steel castings, a second is a large repetition mal- 
leable-iron foundry, while the third has an excellent 
reputation as a maker of air compressors and the like. 
The Author of this article is on the staff of Crane, 
Limited, of Ipswich. One article in the symposium, 
“Compressor Castings,” by A. F. Hammond, appeared 
in our issue of December 20, while the second article, 
“Notes on Inspection,” by R. J. Hart, was printed in 
our issue of January 3. 


It might well be said that inspection of castings has 
always been considered a necessary evil of production 
and no person appreciates the results of his effort and 
skill being ultimately rejected by an uninformed in- 
spector, but initially as an inspector the Author would 
stress that his duties are twofold: —(1) To inspect a cast- 
ing with the background of maintaining a high stan- 
dard and quality of production, and (2) to inspect with 
the of preventing unnecessary rejection. 
It is these two major principles of inspection that 
should be the criterion of one’s attitude to castings 
when deciding if they are to be accepted or rejected. 

Personal sphere of influence is in a company en- 
gaged in the mass production of castings, and it is felt 
that it would be appropriate to relate the methods of 
control and inspection practised, which are based on 
the following inspection requirements:—(1) Dimen- 
sional accuracy; (2) correct structure and soundness of 
metal all through the casting; (3) appearance and test 
pressure tightness of casting, and (4) metallurgical and 
physical properties of the metal. . 


Check on Pattern Equipment 


To reduce the possibility of rejection of castings 
because they do not meet the qualifying conditions of 
| and 2, the inspection of the casting starts with the 
pattern equipment which is tried out by producing a 
sample casting or spray of castings under identical 
conditions to those that would apply to the main run 
and submitting the trials for approval by the inspection 
department. This usually necessitates the sectioning 
of one or more castings to facilitate the determination 
of accurate dimensional figures. This dimensional 
check is recorded and any discrepancies are noted; the 
patternshop foreman is advised accordingly and a 
further trial is made after pattern modification, if 
necessary. The inspection department’s approval of 
the patterns is then given to the stock department, 
which authorises the running of the bulk and in this 
way it will be readily understood that the risk of scrap 
from factors 1 and 2 is eliminated to the limit of the 
human element. 

The next interest shown by the inspector is when 
the “run” comes through and the casting then has to 
meet the following qualifications:—(1) General appear- 
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ance, which includes shift, surface condition, broken in 
runner, broken mould or mould crush, soft ram, etc.; 
(2) metal structure, including cold shot, shrink, hot 
tear, fracture of metal, blowholes, and (3) pressure 
tightness, embracing porosity of metal under specified 
test. 

All rejections are recorded under their respective 
defect heading and the records are passed on to the 
stock department for stock adjustment and also as a 
permanent record for the use and guidance of inter- 
ested staff. In the instances of exceptionally high 
scrap, an excess scrap report is forwarded to the 
departmental: supervisor clearly stating the details of 
the run and the analysis of the scrap. This ensures 
that due attention is given to this particular casting 
on the occasion of the next run, or in time to adjust 
the pattern or modify the foundry practice if the 
pattern and job are still running. 

With regard to pressure tightness, the metnod and 
means of test are largely dependent upon customers’ 
specified tests or, where applicable, as laid down by a 
B.S.I. specification, but the general test demand is 
100 Ibs. per sq. in. air, whilst the casting is immersed 
in water, hydraulic (of varying pressures) or by kero- 
sene, but it is accepted without doubt that the air 
test applied with the casting immersed in water is the 
most stringent test of those referred to and lends itself 
to speedy test operation. 


Metallurgical and Physical Properties of the Metal 


Dependent upon the organisational control and lay- 
out, the inspector’s interest in this phase of casting 
production correspondingly varies, inasmuch that this 
aspect may be entirely the responsibility of the labora- 
tory or the inspector may function independently in 
the matter of physical tests, i.e., tensile, elongation and, 
in the cases of ductile metals, distortion liability. 
Obviously the acceptance or rejection of castings by 
the inspector is vitally associated with the metallurgicai 
sides of a casting referred to and the physical pro- 
perty tests are all-important. 

In testing the physical strength of the metal in which 
large castings, or small quantity castings are run, the 
incorporation of a test-bar in the pattern layout is 
usually a simple matter, but when running a_ bulk 
order the loss of metal and time in following this pro- 
cedure does not make it practical and, therefore, the 
batching of castings is necessary with test-bars run 
carrying the batch detail identification, number, etc. 

One large mass-production company batch their 
castings hourly and their pattern equipment allows the 
date and hour to be modified accordingly. This com- 
pany catered for 8 hrs.’ pouring each day and the 
hour of the day was indicated by a stroke of a cross. 
A cross is made up of four ind‘vidual strokes, each 
stroke representing one working hour. Therefore, the 
first hour’s pouring would be identified by the day's 
date and one stroke of a cross, e.g. 20.11\.,_ the 
sixth hour’s pouring 20.11 >, etc. The pattern equip- 
ing 20.114, the fourth hour’s pouring 20.11 x , and the 
sixth hour’s pouring 20.11 , etc. The pattern equip- 
ment is laid out so that these identifying numerals are 

(Continued overleaf, col. 1.) 
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GERMAN INDUSTRIAL PLANTS FOR 
REPARATIONS 

The United States State Department and the Office 
of International Trade of the Department of Com- 
merce have released the first list of 43 industrial plants 
declared available for allocation on the German repara- 
tions account by the Allied Control Council. 

It is expected that some of the plants listed will be 
available by the latter part of this year after allocations 
are made and dismantting, packing, and transportation 
arrangements are completed. 

Among the plants are some producing electric power, 
aluminium foil, chemicals, machine tools, ignition 
equipment, coke and by-products, screw machines, air- 
craft, parts for optical equipment, forgings, ball bear- 
ings, motor-cycles, small arms, explosives and ammuni- 
tion, submarines, small ships, harvesting equipment, 
tractors, cement, pig-iron, stoves and household equip- 
ment. 

In determining which plants may be claimed and 
given transfer to the United States, consideration will 
be given to the need for and availability of such facili- 
ties in the United States, it is stated. 


CASTINGS DELAYED BY DOCK STRIKE 


The Council of Ironfoundry Associations announces 
that consequent upon representations to the Ministry 
of Transport, charges of demurrage on castings delayed 
in transit to the docks as a result of the dockers’ strike 
would be waived where they were the result of the 
strike. 

The C.I.A. also points out that some railway officials 
are now insisting on the labelling of all castings, 
whereas previously only one in five or even 10, depend- 
ing on quantity, need carry a label. The railway com- 
panies are within their rights, as a circular letter, dated 
December 31, 1940, issued by the Railway Clearing 
House, stated that whereas one in five (or one in 10) 
articles in a consignment must be fully addressed, the 
remainder must be marked with the consignee’s name 
and station. 

INSPECTION OF ROUGH CASTINGS 
(Continued from previous page.) 

very easily modified to the date and hour concerned. 
Therefore, if the test-bars failed to meet the physical 
property specification demand, the batch of castings 
corresponding to the test-bars that failed would be 
withdrawn from delivery to machine shop or customer 
for further critical consideration. 

The distortion test is usually carried out by twisting 
a flat test-piece in a specially graduated test machine 
which registers the number of degrees through which 
one end of the flat bar has been turned before frac- 
ture, whilst the actual castings can easily be tested by 
direct loading to point of collapse or fracture. From 
a machinist’s point of view the question of hardness is 
most important, and Brinell tests are now carried out 
as a safeguard against the breaking of valuable com- 
bination tool cutters. The normal tensile and elonga- 
ticn tests are well known and need no comment. 
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FITTING PIECES OF PATTERNS 
By “CHIP” 


The fitting of pieces of patterns can often be an 
awkward job if the red lead method is adopted, ie. 
bedding the piece to be fitted on to the place it has 
to suit and removing the high spots revealed by red 
lead, chalk, or other medium used to indicate the 
points of contact. In a number of cases fitting can 
be reduced to a minimum by the employment of a 
simple jig or fixture. Although not required so fre- 
quently as formerly, helical tooth wheels with cast 
teeth are sometimes in demand. The fitting of a tooth 
block can take a considerable while by the above 


Fic. 1 


method, and is not so satisfactory as one made in 
a fixture as shown in Fig. 1, in which the circle A is 
the diameter at the bottom of the teeth, the slot B cf 
size sufficient to take a block to form a tooth, and of 
the correct angle across the face. 

The surface A being varnished preserves it from 
damage during use. The required number of blocks 
are prepared and of a width equal to the slot. Being 
tapped in position it is not a difficult job to remove 
the surplus material and so make a perfect fit on to 
the tooth block. Many other awkward fitting jobs 
can be easily overcome by the use of a simple jig, 
and patternmaking time can be reduced considerably 
by the exercise of a little ingenuity on the part cf 
the craftsmaa. 


WREXHAM AND WIGAN TO BE DEVELOP- 
MENT AREAS 

The Board of Trade is proposing to lay an Order 
before Parliament in the near future with a view to 
scheduling two new areas as development areas under 
the Distribution of Industry Act. 

The areas concerned are: —(1) The Borough of Wrex- 
ham and certain adjoining districts; (2) the county 
boroughs of Wigan and St. Helens and certain nearby 
districts. 

The Wrexham development area, it is suggested, 
should be managed by the existing Welsh Trading Estate 
Company under the chairmanship of Col. Sir Gerald 
Bruce, who will make suitable arrangements for local 
representation. 

An entirely new Government-financed Trading Estate 
Company is proposed to manage the Wigan-St. Helens 
development area, and Mr. George Gibson has con- 
sented to become the chairman. Mr. Gibson is chair- 
man of the North-West Regional Board of the Board 
of Trade. 
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A NOTE ON CUPOLA TAPHOLES 
By JAMES TIMBRELL 


Trouble-free, safe cupola tapping out and botting up, 
depends to a great extent on the shape, size and taper 
of the taphole, the material this is made with and suit- 
able “ botting clay.” The use of firebrick taphole 
blocks is recommended, where these are easily and 
economically obtained, to acceptable size and shape, 
etc. As an alternative to these bricks, Fig. 1 shows a 
foolproof, easy method of making tapholes in place, 
io a high degree of regular, trouble-free routine. 


Rammed up with any of the smooth ganisters, or pro- 
prietory refractories, tapping out and botting up can 
be easily done by any foundry operative. 

The pattern from the cast-iron former is made from 
a iectangular block of dried core; this block is stoned 
or filed down on the job to the taphole and gutter 
bottom shape. The inset sketch in Fig. 1 shows how 
this is done. The length of the taper section is the 
thickness of the cupola lining in the taphole area. 

_The bottom line.of the taper, on the former, is con- 
tinuous with the cupola bed and gutter bottom; Fig. 2 
shows this in section, with the cast-iron former re- 
placed in position after the cupola bed bottom has 


{ 
\ 


= 
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been rammed in. As a guide to the diameter of the 
actual taphole size, £ in. is suitable for a 3-ton per hr. 


melt, with approximately 10-cwt. taps; this size provides 
a good flow and is one easily botted up and controlled. 
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For heavy taps on cupolas up to 10 tons per hr., the 
hole size can usefully be made up to 1} in., according 
to individual and local circumstances. On cupolas 
which carry such heavy quantities of metal in the well, 
the length of the parallel section “A” should be ex- 
tended to } in., otherwise metal pressure may force 
out the bot at inopportune times. 

Botting clay for small and frequent tappings is 50 
per cent. fireclay, 40 per cent. floor sand and 10 per 
cent. coal dust. It is sieved in a dry condition and then 
made sufficiently damp so as to render it plastic and 
homogeneous. Bots made from this material will dry 
out quickly in the taphole and easily disintegrate by 
using a pointed rod when tapping. For the heavy taps 
more clay should be added to render the bots less 
friable and move refractory. 


IRON AND STEEL OUTPUT IN 1945 


According to figures supplied by the Ministry of 
Supply (Iron and Steel Control), the production of pig- 
iron and steel ingots in 1945, up to and _ including 
December, was as follows :— 


Pig-iron Steel ingots and 
castings 
Weekly | Annual | Weekly Annual 
average | rate average rate 
Tons Tons | Tons Tons 
January-September 133,200 | 6,927,000 | 223,900 11,643,000 
October 146,100 | 7,598,000 | 243,100 12,640,000 
November .. .. 150,000 7,800,000 246,900 12,839,000 
December 145,500) | 7,563,000 221,700 11,528,000 
} 


1945... 136,700 | 7,107,000 227,300 | 11,821,000 
| 


The December figures show some decline due to the 
Christmas holidays. The corresponding annual rate of 
production in December, 1944, was:  Pig-iron, 
6,737,000 tons; steel, 11,424,000 tons. 


DIAMOND WIRE-DRAWING DIES CONTROL 
WITHDRAWN 


The Minister of Supply has made the Control of 
Diamond Wire-drawing Dies (No. 2) (Revocation) 
Order, 1946, revoking the Control of Diamond Wire- 
drawing Dies (No. 1) Order, 1940, which prohibited, 
except under licence, the production, disposal and 
acquisition of diamond wire-drawing dies. The Order 
came into force on January 14. : 

The Minister has released Mr. R. L. Prain from his 
appointment as Controller of Diamond Wire-drawing 
Dies and Controller of Quartz Crystals, as from 
December 31, 1945, on which date these Controls were 
disbanded. Any questions with regard to matters 
formerly dealt with by these Controls should be 
addressed to the Diamond Dies Section or the Quartz 
Crystal Section respectively of the Raw Materials 
Department of the Ministry of Supply at Westralia 
House, 66, Gresham Street. London, F.C.2. 
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NATIONALISED INDUSTRIES’ 
ACCOUNTS 
F.B.l. MEMORANDUM 


In a memorandum to the Chancellor of the 
Exchequer, the Federation of British Industries urges 
that results of nationalised industries should be kept 
separate from the Budget and presented to the public 
in intelligible form on the basis of normal com- 
mercial accounts. Nationalised industries should make 
their fair contribution to the national finances. 
Abolition of E.P.T. and N.D.C. with no substitute tax 


on industry alone and reduction in unproductive 
national expenditure are other points in the 
memorandum. 


The memorandum recalls that in his autumn Budget 
the Chancellor reduced E.P.T. to 60 per cent., pro- 
vided for the early payment of the E.P.T. refund, 
reduced the standard rate of income-tax to 9s. in the 
£ and fixed the appointed day under the Income Tax 
Act, 1945, and for certain purposes in connection with 
research. All these decisions were avowedly the first 
instalment of a larger plan designed to encourage 
production. In the spring Budget of 1946 the 
Chancellor will be considering what next step he 
should take. 

Since it last put forward its views, the Federation 
has noted the announcements of the Government about 
their policy for nationalising branches of industry. 
The Federation, without expressing any opinion on 
the merits of this policy, points out that it has a direct 
bearing upon national fiscal policy. In the first place 
it becomes imperative that if the financial results 
of nationalised enterprises are to be _ intelligently 
appreciated they must be separated from the general 
Budget and be drawn up on a commercial basis in 
accordance with accepted accounting principles. They 
should be reported on by independent qualified 
auditors and should be published. In the second 
place nationalised industries should provide their fair 
contribution to the national finances. Unless this 
principle is adopted the sections of industry left under 
private ownership and the general taxpayer will be 
called upon to bear greatly increased taxation. 


Call for End to E.P.T. 


It still remains the opinion of the Federation that 
E.P.T. should be abolished. It discourages produc- 
tion and tends to waste and inefficiency. It was never 
equitable as between taxpayers, and is increasingly less 
equitable with the passage of time. The Federation, 
therefore, welcomes the remarks of the Chancellor 
of the Exchequer that he is anxious to remove this tax. 

Furthermore, the Federation is opposed to the im- 
position of any tax specifically falling on business 
profits, even as a substitute should E.P.T. be removed. 
N.D.C., now an alternative to E.P.T., was imposed to 
finance the rearmament programme. It falls on the 
equity holders, who take a major portion of the risk. 
This feature is the reverse of encouragement to enter- 
prise, and the Federation would, therefore. couple the 
removal of N.D.C. with that of E.P.T. The circum- 
stances of the war which justified E.P.T. have now 
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passed, and it is desirable in the interests of expansioy 
that the hampering effect on production which resul 
from high taxation should be removed. 

The estimated diminution of revenue due to the 
abolition of E.P.T. can only be ascertained by the 
Government, but the Federation believes that it wilj 
be offset by a considerably increased bouyancy of 
business, thus yielding increased revenue. In any 
case, the Federation urges that no new tax should tk 
devised, but that in the field of direct taxation reliance 
should be placed on income-tax. 


BOOK REVIEWS 


“The Foreman’s Guide,” by R. B. Hovey, M.C. Pub- 
lished by Sir Isaac Pitman & Sons, Limited, Parker 
Street, Kingsway, London, W.C.2. Price 4s. 6d. net, 
After reading about halfway through this book, the 

reviewer reached the conclusion that anyone posses- 

ing the knowledge showed by the author would 
qualify him for a seat on the board. Thus he re. 
ferred to the title page with some little difficulty, asa 
gum smear had attached it to the next leaf. Here, 

as was suspected, it was found that the author is a 

director and not a foreman. Moreover, anyone who 

possesses the attributes, knowledge and experience in- 

dicated as being requisite the proper functioning of a 

foreman’s duties in this book merits a very high 

executive position in any concern. Yet the author 
has taken the correct view by setting a high level of 
attainment. 

The quality of leadership he stresses repeatedly. 
and second to that a profound knowledge of practice. 
Many other attributes are also important, but the 
reviewer sees a danger of overloading when the 
various aspects of costing and estimating are included 
in his duties. The mixing of apt platitudes with 
direct instructions as to how the position of foreman 
can best be accomplished adds much to the worth of 
the book. For the ambitious apprentice or skilled 
man, the reviewer unreservedly recommends the stud) 
of this book as being really helpful. 


“The Welding of Cast Iron by the Oxy Acetylene 
Process” (Second Edition), by L. Tibbenham. 
M.I.Mech.E. Published by Sir Isaac Pitman & 
Sons, Limited, Parker Street. Kingsway, London. 
W.C.2. Price 7s. 6d. net. 

Because the welding of cast iron is seldom a 
routine job, but is usually a case of the reclamation 
of broken components, there is a real demand for a 
special text-book on the subject. This is no doubt 
why a second edition of Mr. Tibbenham’s book has 
been found necessary. By including some elementary 
notions of the metallurgy of cast iron, the author 
has given a correct and adequate background with 
the object of permitting the welder to take an intelli- 
gent interest in his job. The section dealing with 
bronze welding has been amplified, as, with the pas- 
sage of time, more information has become available 
on this popular method of reclamation by welding. 

We 
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TURKEY AS A CHROME PRODUCER 
GERMANY’S SHARE IN OUTPUT 


During the war, the role which Turkey played as 
, supplier of chrome ore to Germany was a matter 
of deep concern to this country, and was frequently 
discussed in the House of Commons, where it was 
sated that these exports were not stopped until 
April, 1944. Some interesting details of Turkey’s 
chrome production are given in a recent issue of the 
monthly trade journal of the British Chamber of 
Commerce in Turkey. 

At one time all chrome-ore mines in Turkey were 
yorked by private companies, but to-day the biggest 
producer is the Government-owned property of 
Guleman, situated about 680 kms. from the port of 
Mersin. There is a large surface outcrop of good 
lump ore spread over a large district, and as there 
is no necessity to sink deep shafts or drive long 
galleries, mining costs are lower than at the famous 
deep mine at Daghardi. The Guleman mines are 
connected by an aerial ropeway to railhead, some 
28 kms. away. As only a single-track railway line to 
Mersin is available, exports are limited to about 
12,000 tons per month. They are also influenced 
adversely by the necessity of releasing railway trucks 
during the two months’ beetroot season. 


Foreign Concessions 


Formerly, it was easy for foreigners to obtain 
chrome concessions, and until Guleman was opened 
up, all the mines were in the hands of the German- 
owned Turk Maadin Sirketi, the French Fethiye Com- 
pany, the British firm of Paterson’s, the firms of Orhan 
Brandt (a Swedish national), and the Bash Tash Mines, 
also originally owned by a Swedish company. Since 
1930, several Turkish nationals have obtained con- 
cessions. 

The Germans worked the famous Daghardi mine 
until it was exhausted. This was the first deep mine 
worked, with galleries at a depth of about 1,000 ft. 
The Germans also had mines at Karliyer, Kavak, and 
other places, and the Kavak mine to-day is capable 
of producing large quantities. German participation 
has come to an end, and the company is now a Turkish 
concern. 

The Fethiye Chrome Company had mostly French 
capital, and worked a number of mines served by 
the small port of Fethiye. A few years ago their big 
mine at Djenghir was flooded and had to be 
abandoned. 

The Paterson mines are mainly in the Fethiye dis- 
trict. Several mines belonging to this firm were 
returned to the Turkish Government after the 1914-18 
war, and Paterson’s output is nothing like that of 
previous years. During the 1939-45 war the mines 
resumed production, and total output was about 10,000 
tons. 

Further chrome mines were opened up in_ the 
Iskenderun district, while a French company produced 
a few thousand tons at Tekir Ova, near Antalya. 
The Chatak mines in the interior behind Brusa also 
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yielded a few thousand tons, while away at the 
opposite end of Turkey, at a height of over 6,000 ft., 
extensive outcrops were found at Kop Dagh in the 
East. Transport difficulties prevent many outcrops 
from being worked, but it is safe to say that chrome 
ore is found practically in every part of Turkey. 


Exports of Chrome 


Chrome-ore export figures for the year 1938 show 
that Germany (68,463 tons), Italy (32,220 tons), and 
Sweden (46,113 tons), were the main importers of 
Turkish chrome, while Great Britain took only 3,656 
tons. The total export figure was 208,404 tons, and 
in 1939 it dropped to 191,644 tons, of which well 
over 100,000 tons went to Germany, over 15,000 to 
Sweden, and a similar tonnage to Italy. Great Britain, 
it is stated, did not take a single ton from Turkey 
until October, 1939. 

In 1945. according to the report, up to August the 
Etibank mine at Guleman was the only big producer, 
and exports during the same period amounted to 
30,000 tons. It is stated in conclusion that the Turkish 
Government is doing its best to encourage mine 
owners, and has granted tax relief and reduced freight 
charges. 


NEW CATALOGUE 

Control Apparatus. Griffin & Tatlock, Limited, 
Kemble Street, London, W.C.2, have sent us three 
pamphlets, two of which concern the foundry in- 
dustry. The third, which describes the “ Microid” 
organic stencil, is more for teachers lecturing on this 
branch of chemistry. One leaflet, however, illustrates 
and describes a combustion apparatus for the deter- 
mination of sulphur in cast iron, steel, and a number 
of non-ferrous alloys. With steel the time necessary 
for a test is only 4 mins. The other leaflet describes 
the “ Microid” flask shaker. It is portable and for 
operation is plugged into the nearest electric lighting 
circuit. It takes up to from 500 m.l. flasks half 
filled and is said to imitate “ wrist-action” agitation. 
It should be easy to calculate the number of hours 
spent weekly or annually by the laboratory staff on 
this semi-gyiatory shaking operation and thereby re- 
veal whether the new mechanical shaker will pay for 
its keep. 


WORLDS’ LARGEST BLAST FURNACE 


The Republic Steel Corporation blast furnace at 
Warren, Ohio, reputed to be the world’s largest, recently 
shut down for relining. For a long period Warren 
furnace operated continuously during World War II, 
producing as much as 44,000 tons of pig-iron in a 
single month. Total production by this furnace since 
the war started in Europe in 1939 exceeded 2,685,000 
tons. Built shortly after World War I, the furnace 
was enlarged in 1930 and again in 1939. At the 
present time, states “ Steel,” the rated capacity of the 
furnace is 1,275 net tons (2,000 Ibs.) per day. 
greatest production for a single day occurred in Feb- 
ruary, 1944, when the furnace produced 1,675 net tons. 


|_| 
the 
the 
will 3 
of 
any | 
| 
lance 
Pub- 
arker | 
Net, 
the 
jould 
aS a 
| 
IS a 4 
who 
e in- 
of a 
high 
ithor 
of 4q 
edly. 
tice. 
the | 
the 
with | 
man 
of 
illed 
4 
4 
lene 
am. 
4 


96 


RETIREMENT OF MR. E. C. EVANS 


Mr. E. C. Evans, B.Sc., F.R.LC., F.Inst.F., who for 
many years has been closely associated with scientific 
research in both the fuel and iron and steel industries, 
recently retired from the British Iron and Steel Research 
Association, in the organisation of which he played an 
active part. He is continuing to undertake scientific 
and technical activities in an advisory capacity. Until 
recently Mr. Evans was technical secretary to the Iron 
and Steel Industrial Research Council, which early in 
1945 was reorganised as the British Iron and Steel Re- 
search Association. He has done much in the past 20 
years to foster the spirit of co-operation which has de- 
veloped in the fuel and metal industries, where technical 
and research workers freely and frankly exchange 
experience and knowledge for the benefit of the industry 
as a whole. During his long association with the iron 
and steel industry he has initiated, in co-operation with 
the leaders of technical thought in the trade, develop- 
ments which played a most important part in the suc- 
cessful prosecution of the war. 

In the fuel drive, which has become so important, 
Mr. Evans was responsible for the formation of at least 
eight District Committees, the reports of several of 
which have received wide recognition. As one of the 
founders of the Institute of Fuel, he contributed largely 
to the creation of an organisation which has success- 
fully promoted and developed “a fuel sense” among 
industrialists, stimulating a steady and progressive im- 
provement in fuel efficiency. In 1926 Mr. Evans, in 
association with the late Prof. R. E. Wheeler, founded 
the Midland Coke Research Committee, representing 
the coke-making and coke-using interests. This was the 
first of a range of investigations conducted by research 
committees at University centres throughout the country 
into problems of direct interest to the iron and steel 
and coal and coke industries. The work of the Com- 
mittees on Fuel Economy was so promising that in 
1928 the functions of the Fuel Economy Committee 
were extended to cover the whole field of research in 
iron and steel, both of products and processes, and in 
the following year the Iron and Steel Industrial Re- 
search Council was formed. 

During the war it was decided to replace the Iron and 
Steel Industrial Research Council, which was essentially 
a committee of the British Iron and Steel Federation, 
by an autonomous research association, financed largely 
by the B.I.S.F., an income of £250,000 per annum being 
assured to the Research Association by the industry at 
the outset. Mr. Evans took an active part in the organi- 
sation of the new Association, and he was asked to 
defer his retirement until Sir Charles Goodeve, F.R.S., 
the Director of the Research Association, could be re- 
leased from his official duties at the Admiralty as Assis- 
tant Controller in charge of Research and Development. 
Sir Charles Goodeve took up his appointment on 
October 1, 1945. 


COFFEE GROUNDS, coconut shell meal, ground apri- 
cot pips and other soft grits are being used in sand- 
blast equipment by American airlines to remove carbon 
deposits from aeroplane engine pistons and cylinders. 
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OBITUARY 


Mr. SIDNEY GREEN, of Harborne, Birmingham, the 
Midland representative of the Whitehead Iron & Steg 
Company, Limited, of Newport, died recently at the 
age of 59. 


Mr. ANDREW POMPHREY, of Wishaw. who died 
recently at the age of 70, had 55 years’ service with the 
Glasgow Iron & Steel Company, Limited. He wa 
chief engineer. 


Mr. ANDREW Loupon, of Jordanhill, Glasgow, who 
died recently, had a long connection with the firm of 
D. & J. Tullis, Limited, Kilbowie Ironworks, Clydebank, 
He had been a director of the firm for several years, 


Mr. EDWIN NorTHan, of Abbey Lane, Sheffield, 
died recently at the age of 65. Mr. Northan had 
a long association with the Staveley Coal & Iron Con- 
pany, Limited. He went to Sheffield after the last war 
to open an office for the company in connection with 
the sale of slag and pig-iron. 


Mr. WILLIAM BEITH BUCHANAN, director of George 
Garrett & Cormnpany (Whiteinch), Limited, iron and steel 
merchants, has died at the age of 59. He was one of 
the best-known men in the Glasgow steel trade. Origi- 
nally in the legal profession, Mr. Buchanan entered 
the iron and steel trade in 1904. In 1912 he joined John 
Down & Company, of Dundee, and was in subsequent 
years a well-known figure in the Scottish and Continental 
trade. He joined George Garrett & Company in 1919. 


Sir Ceci Linpsay Bupp, chairman of the London 
Metal Exchange from 1902 to 1928, died recently, 
at the age of 80. The sixth son of the late Edward 
Budd, he was educated at Winchester College and 
on the Continent, and after a lifetime spent in the 
metal trade rose to become chairman of Vivian 
Younger & Bond, Limited, and director of the British 
Metal Corporation, Limited. He had served on several 
committees of the Ministry of Munitions, Board of 
Trade, and Ministry of Reconstruction. Sir Cecil Budd 
was made C.B.E. in 1918 and K.B.E. in 1919. 


SiR FRANCIS SAMUELSON, BarT., died recently 
in his 85th year. Son of the late Sir Bernhard 
Samuelson, one of the pioneers of the Cleveland iron 
trade, he succeeded his father as chairman of Sir B. 
Samuelson & Company, Limited, owners of the New- 
port Ironworks, and when the company’s properties 
were acquired by Dorman, Long & Company, Limited. 
he became a director of the company. He was a past- 
president of the Iron and Steel Institute, and also 
held office for several years as chairman of the Tees 
Conservancy Commission. He succeeded to_ the 
baronetcy on the death of his elder brother, Sir Henry 
Samuelson, in 1937. 


THE 32ND CHAPTER of the American Foundrymen’s 
Association has now been approved with headquarters 
in Mexico City, D.F.. Mexico. It is the first chapter 
of the Association to be formed below the Rio Grande 
river. The petition for this chapter was signed by 56 
prominent foundrymen in the Mexico City area and 
was approved recently by the A.F.A. board of directors. 
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The High- Quality 
Iron for High-Duty 
Castings. 


Made in seven standard 
grades or to individual 
requirements, this iron 
has a close grain structure 
and fine graphitic carbon 
content. It replaces 
Hematite, and tones up 
high phosphorus irons. 

We also make Dale 
Refined Malleable Iron to 


any required specification. 


ONWORKS COMPANY LIMITED 
NEAR NOTTINGHAM 
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PERSONAL 


Mr. G. F. A. BurGEss has been appointed a manag- 
ing director of the British Metal Corporation, Limited. 
Dr. ROLAND E. SLADE, research controller of Imperial 


Chemical Industries, Limited, has retired from the ser- 
vice of the company. 


Mr. M. G. H. BRown and Mr. J. A. F. BEALE have 
been appointed directors of the Universal Grinding 
Wheel Company, Limited. 

Mr. E. LONGDEN, M.I.Mech.E., the well-known 
foundry consultant, has been appointed works manager 
of P. R. Jackson & Company, Limited, engineers and 
heavy steel founders, of Salford, Manchester. 


LIEUT.-COMMANDER F, G. WILLIAMS, R.N.R., late of 
British & Continental Traders, Limited, London, has 
been demobilised after 4} years’ Naval service and 
has joined the sales staff of Bradley & Foster,. Limited, 
Darlaston Ironworks, Darlaston, Staffs. 


Mr. C. S. GILL was elected chairman for the coming 
year at the annual general meeting in York this month 
of the British Steel Founders’ Association. Mr. Gill is 
the managing director of Davy & United Roll Foundry, 
Limited, Haverton Hill, Billingham, Co. Durham. 


Mr. H. T. Mittar, A.M.I.Mech.E., technical repre- 
sentative of the Churchill Machine Tool Company, 
Limited, Broadheath, near Manchester, has been 
awarded the M.B.E. in recognition of his work during 
the war as technical adviser to the Machine Tool Con- 
trol, Ministry of Supply. 

Mr. E. KENNETH HUGHES has been appointed com- 
mercial manager of the Whitehead Iron & Steel Com- 
pany, Limited, of Newport, Mon. Mr. Hughes started 
his career with the company 28 years ago. During the 
war years he was loaned to the Iron and Steel Control 
* the capacity of Deputy Director for Re-rolled Pro- 
ucts. 

Mr. Harry W. Dixon, of Leeds, who for the past 
22 years has been a representative of the Millom & 
Askam Hematite Iron Company, Limited, is retiring 
after a connection with the iron and steel industry 
lasting some 62 years. During that time Mr. Dixon 
was for 24 years chemist and later steelworks manager 
to Taylor Bros. & Company, Limited, and for another 
16 years representative of the Carnforth Hematite Com- 
pany, Limited. He was for many years a Fellow of 
the Chemical Society and a member of the. Iron and 
Steel Institute and other technical bodies. 


Mr. VicToR MALCOLM has been appointed by the Re- 
public Steel Corporation of America to be their repre- 
sentative in the United Kingdom in place of the late 
Mr. W. E. Knight; he will also act as general manager 
and supervisor of their interests in Western Europe. 
London offices have been established at 115, Park 
Street, W.1. Mr. Malcolm served with Dorman, Long 
& Company, Limited, until 1935, when he became secre- 
tary of the British Iron and Steel Federation: he later 
became associated with the British Iron & Steel Cor- 
poration, Limited, from whom he has been on loan to 
the Ministry of Supply, Iron and Steel Control, for the 
duration of the war. 
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Mr. P. V. HUNTER and Mr. D. W. ALDRIDGE, who, 
consequent upon the merger between British Insulated 
Cables, Limited and Callender’s Cable & Construction 
Company, Limited, were appointed to the board of 
the new company, British Insulated Callender’s Cables, 
Limited, have received executive appointments. Mr 
Hunter has been appointed engincer-in-chief and is the 
executive officer responsible for the administration of 
all engineering activities of the company. Mr. Aldridge 
has been appointed production manager and is respon. 
sible for the administration of all production matters 
in the company’s factories. He will also deputise for 
Mr. Hunter in his absence. 


Dr. L. G. Brazier has been appointed research 
manager of British Insulated Callender’s Cables, 
Limited. Other appointments in the company’s engi- 
neering and research division include:—Dr. J 
MILLER, chief engineer (equipment and telecommunica- 
tions), and Mr. R. M. FAIRFIELD, process manager. The 
following appointments have been made in the pro- 
duction division:— Mr. H. J. ALLcock, deputy mana- 
ger (production); Mr. J. L. Harvey, general works 
manager; Mr. E. Bowyer, works manager, Anchor 
Works, Leigh; Mr. W. J. CLEMENTS, works manager, 
Prescot; Mr. H. Hitt, works manager, Erith; Mr. C. 
WILKINSON, works manager (acting), Helsby: Mr. T. 
Hewitt, refinery manager, British Copper Refiners, 
Limited, Prescot. 

Wills 
Situ, H. Turton, of Sheffield, steel and file manu- 


pp, A. T., of Liverpool, formerly of Todd Bros. 
(St. Helens & Widnes), Limited, steel merchants £224,605 


25,202 
To 


CONTRACTS OPEN 
Any date given is the latest on which tenders will be 


accepted. The address is that from which forms of tender 
may be obtained. 


Brixworth, February 12—Eight miles of iron water 
pipes, 6 in. to 3 in. dia., etc., for the Rural District 
Council. Pick, Everard, Keay & Gimson, 6, Millstone 
Lane, Leicester. 


Bromley, February 20—Tools, castings, etc., for the 
Borough Council. Mr. H. Cliffe, borough engineer, 
Municipal Offices, Bromley, Kent. 


Stoke-on-Trent, February 8—1,600 ft. of 45-lb. flat- 
bottomed, slightly defective rails, in 33-ft. lengths, with 
fishplates, bolts and nuts, for the Town Council. The 
City Sewage Engineer, Leek Road, Stoke-on-Trent. 
(Fee £2, returnable.) 


Tyldesley, February 4—Cast-iron manhole covers 
and frames, for the Urban District Council. The 
Engineer and Surveyor, Town Hall, Tyldesley. 


Wrexham, February 11—Ranges, grates, stoves, e'c.. 
for the Borough Council. Mr. J. M. Davies, borough 
engineer and surveyor, 1, Grosvenor Road, Wrexham. 


DonkIN & Company, Limitep, Walkergate, New- 
castle-upon-Tyne, have received orders to supply the 
steering gear for four Dutch vessels which are being 
built on the Clyde. 
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THOS W. WARD, LIMITED. Albion Works, Sheffield : 
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NEW TRADE MARKS 


The following applications to men trade marks appear 
in the “ Trade Marks Journal” 
JAYDALENE ”—Soldering fluxes. 
CABLES, LIMITED, Prescot, Lancs. 
DURATUF ”—Iron alloys. SANDHOLME IRON Com- 
PANY, LIMITED, Halifax Road, Todmorden, Lancs. 
“ MuriumM ”"—Compositions of metal carbides for 
industrial purposes. Murex, LiMiTED, Rainham, Essex. 
PoROSINT "—Partly wrought common metals. SIN- 
TERED PRrobucts, LIMITED, Sheepbridge Works, Chester- 


field 
G. D. 


BRITISH INSULATED 


“ Lion "—Electrodes for electric welding. 
Peters & COMPANY, LIMITED, Windsor Works, Mill 
Street, Slough, Bucks. 

“ NorcASTAL "—Aluminium castings. NORTHERN 
DIECASTING COMPANY, LIMITED, Norcastle Works, 
Athletic Street, Burnley, Lancs. 

** AJAX-NORTHRUP” — Electric furnaces. AJAX 
ELECTRO-THERMIC CORPORATION, c/o Jensen & Son, 
77, Chancery Lane, London, W.C.2. 

REDULITH "—Common metals and common metal 
alloys. MeTaL ALLoys (SouTH WALES), LIMITED, Tre- 
forest Trading Estate, Pontypridd, Glam. 

““BossotT” AND “ Bossor’’—Articles of common 
metal or common metal alloys. British STEAM 
SPECIALITIES, LIMITED, Fleet Street, Leicester. 

“ TiTExX”"°—Pipe joints of common metal or of 
common metal alloys. COMPRESSION JoINTs, LIMITED, 
253, Tyburn Road, Erdington, Birmingham, 24. 

HUSTLE-RiTE ”’—Articles of common metals for 
industrial purposes. JAMES HUSTLER & Son, LIMITED, 
White Lund, Morecambe and Heysham, Lancs. 

FLYING Fox (DEvicE)}—Unwrought and partly 
wrought common metals. SAMUEL Fox & COMPANY, 
LimiTeD, Stocksbridge Works, Stocksbridge, Sheffield. 

“ CASLITE ’*—Magnetic cores made of metal dust for 
use in electrical apparatus and instruments. PLESSEY 
COMPANY, LIMITED, 56, Vicarage Lane, Ilford, Essex. 

“* SUDIMEX *_Unwrought and partly ‘wrought com- 
mon metals for industrial. purposes. SUDIMEX, 
LiMiTED, 5 and 13, Great Cumberland Mews, London, 
W.1 


“ Brrrix ”°—Unwrought and partly wrought common 
metals and their alloys. BitFrx Lock Company, 
LimiteD, Ashted Works, Bromford Lane, Birming- 
ham, 8. 

NyLKASE "—Unwrought and partly wrought iron 
and steel; machine tools, etc. W. T. FLATHER, 
LIMITED, Standard Steel Works, Sheffield Road, Tinsley, 
Sheffield. 

“ Syxist”—Common metal fittings, used in con- 
struction of mountings for horizontal boilers. MARK 
L. Sykes, LimITeED, Britannia House, Wellington Street, 
Leeds, 1. 

SHUNIC *—Unwrought and partly wrought common 
metals, and articles made therefrom. SHUNIC, 
LimiTeD, 70, Upper Richmond Road, East Putney, 
London, S.W.15. 

MOLCRO” AND “ TauRUS ”—Unwrought and partly 
wrought common metals and their alloys. Davip 
BROWN & SONS (HUDDERSFIELD), LimiTep, Park Works, 
Lockwood, Huddersfield. 


JANUARY 24, 1946 
COMPANY RESULTS 


(Figures for previous year in brackets.) 


T. M. Birkett & Sons—lInterim dividend of 5%, 
(same). 
Zinc Investments—Profit for the year ended 


June 30, £11,294 (£11,399); dividends totalling 5% 
(same). 


Bullers—Net profit for the year ended July 31, after 
making provision for taxation, depreciation, etc, 
reeom ordinary dividend of 74%; forward, £38,585 


Weardale Lead—Profit for the year ended Septem- 
ber 30, including income from investments, ete., of 
£316, reducing the adverse balance brought’ in from 
£2,618 to £2,302. 


Baldwins (Holdings)—For reasons arising out of 
the recent merger, the financial year will in future 
end on September 30, instead of December 31. The 
directors recommend a dividend on the ordinary stock 
for the nine months at the rate of 10% per annum, 
or 74% actual, less tax. 


Mitchell, Shackleton & Company—Loss for the year 
to September 30, 1945, after charging depreciation, 
income-tax, etc., and crediting £12,044 recoverable from 
E.P.T., of £26,761 (profit of £37,306, including 
£10,000 E.P.T. recoverable). The loss reduces the 
credit balance brought forward from £54,678 to 
£27,917. No dividend (against 124%). 


Westinghouse Brake & Signal—Profit on trading, 
plus dividends and interest, £319,086 (£408,519); E.P.T. 
recovered, £48,500 (against charge of £51,625); income- 
tax, £171,700 (£195,000); balance for year, after 
charging to contingencies £104,873 in respect of charges 
in relation to a pre-war contract, £195,886 (£161,894): 
to general reserve, £50,000 (nil); to pensions account, 
£15,000 (same); contingencies, £50,000 (£70,000); 
dividend of 10 %, plus bonus of 4% (same); forward, 
£96,192 (£93,872). 


NEWS IN BRIEF 


TO MEET IMPORTANT CONTRACTS obtained during a 
recent trip to the United States, Mr. W. Lindsay Burns, 
managing director of Henry Balfour & Company, 
Limited, of Leven, Fifeshire, plans considerable exten- 
sion of the Hillside foundry at Burnside, Cupar. 


EIGHT FOUNDRY FIRMS are taking part in a new homes 
exhibition by agreement with Stirling County Council 
at Bonnybridge. A number of permanent houses have 
been completed and grates and fuel-saving appliances 
suitable for modern houses have been installed and the 
premises thrown open to exhibition. 


THE LEAD MANUFACTURERS’ DEVELOPMENT ASSOCIA- 
TION has been registered as a company limited by 
guarantee without share capital. The Council is as 
follows: Mr. W. C. Grey, City Lead Works, Southwark 
Bridge, London, S.E.1, and Messrs. J. McConnell, G. 
Farmiloe, J. H. Stewart, W. H. Boyd, G. W. Buck, and 
B. T. Millross. 
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Use Gienboig firebricks 
for— 

OIL FIRED FURNACES, 
BOILER LININGS, 
BAFFLES, SUSPENDED 
ARCH OR THROAT 
BRICKS, ETC., ETC. 


GLENBOIG 
GLENBOIG CROWN 
36/38% Al,O, 
GLENBOIG - GLENBOIG CROWN 


THE GLENBOIG UNION FIRECLAY CO. LTD. 
48, WEST REGENT STREET, GLASGOW, C.2 


FIREBRICKS 


Industrial Purpose 


. all our great industries—steel, gas, electricity, shipping and railways—the Glenboig 

range of firebricks is esteemed for reliability and service. Among other qualities 
Glenboig firebricks possess high refractoriness, slag and spalling resistance, ample 
mechanical strength and uniform excellence of shape and size. Glenboig technicians 
are always available to give advice on the application of their materials 


42/44% Al,O, 


CASTLECARY 


DYKEHEAD - GEM 


GENERAL REFRACTORIES LTD. 
GENEFAX HOUSE, SHEFFIELD 10 
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Raw Material Markets 
IRON AND STEEL 


The call for pig-iron, particularly the high-phos- 
phorus grades, which are the raw material of the light 
castings trade, amply warrants an immediate increase 
in production. Stocks are low and consumption is on 
a rising scale. Unfortunately, the fuel position is 
precarious and blast furnaces which might be usefully 
employed remain idle. There is no lack of basic iron 
for the steelworks and the engineering foundries are 
able to command regular deliveries of the special 
grades of iron required for their castings. 

It is now apparent that the intensified activities in 
the re-rolling trades, which show no signs of abate- 
ment, can only be sustained by the freer import of 
billets, sheet bars, etc. Big tonnages were imported 
from the Dominions and distributed by the Raw 
Materials Control during the last quarter of 1945, and 
still larger tonnages will be needed during the next few 
months. Meanwhile, further arrivals are eagerly 
awaited, as British steelmakers are unable to increase 
their deliveries of semis. 

The plate and section mills have so much work in 
hand that there is not much scope for the acceptance 
of further orders for delivery this quarter, and book« 
ings are already extended well into the second period. 
A phenomenal demand has developed for light plates 
as well as light steel sheets, and home requirements 
are sO urgent that many attractive offers of overseas 
trade have perforce to be neglected. The wire trade is 
fully engaged; so, too, are the producers of railway 
and colliery equipment, and for nearly all classes of 
finished steel delivery dates are- lengthening. 


NON-FERROUS METALS 


In continuation of their measures to ration supplies 
of lead in the United Kingdom the Ministry of Supply 
now announce the basis on which licences will be 
granted for unwrought lead of less than 99.97 per cent. 
lead content and for scrap lead of all descriptions. 

The basis is, for each month of the first quarter 
of 1946, 100 per cent. of the average monthly receipts 
of such lead in the period September to December, 
1945. Separate licences will be granted for unwrought 
lead of less than 99.97 per cent. lead content and for 
scrap lead respectively. Licences already granted in 
January will count against each consumer’s allocation 
on the above basis, and any necessary adjustments 
will be made in the licences to be issued for February 
and March. The above arrangements apply to all 
consumers of over 2 tons a month. 

The price of crude antimony has been raised to 
a eg increase of £10 per ton—as from Janu- 
ary 


Mr. J. HEDLEY Jones, the representative of Hadfields, 
Limited, in the South Wales district, has changed his 
address to 53, Grove Road, Newport, Mon. 
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NEW PATENTS 


The following list of Patent Specifications accepted hy 
been tuken from the “ Official Journal (Patents).” — Printo; 
copies of the full Specifications are obtainable from thy 
Patent Office, 25, Southampton Buildings, London, W.C.2, pri ; 
ls. each. 

571,183 PROTECTIVE METAL FINISHES, LIMITED, and 
BERGSTEIN, G. K. Process for the application of 
metals to non-metallic surfaces. 

571,188 CoLEMAN, C. W. Foundry moulding 
machines. 

571,240 MINERALS & METALS CORPORATION. Process 
for producing metals. 


571,245 BIRMINGHAM ELECTRIC FURNACES, Limmep, 
A. G. E., and Hancock, P. F. Manv- 
facture of whiteheart malleable iron. 

571,299 Priest, C. F. Reheating furnaces. 

571,307 Burrons, LIMITED, CHECKLEY, A., and 
MEALINGS, G. Protective treatment for metal 
surfaces. 


571,317 G. L., and Murex, Pro- 
duction of sintered alloys. 

571,423 ELectric RESISTANCE FURNACE Company, 
LIMITED, and RoBINSON, R. F. C. Furnaces for 
the heat-treatment of metals. 

571,438 SHORTER PROCESS COMPANY, LIMITED, and 
SHORTER, A. E. Heat-treatment of metal articles. 

571,505 ELECTRIC FURNACE COMPANY, LIMITED, and 
COLLYER, L. C. Means for suspending and trans- 
ferring articles from conveyors and the like. 

571,529 Hat, H. C., and Brapsury, T. F. Alumi- 
nium alloy. 

571,546 WaALLworK LIMITED, and Tart, W. 
ne machines for treating moulding 
sand. 

571,593 STERN, M. Process for the manufacture of 
low-carbon nickel-iron alloys and nickel steels. 

571,618 Waite & Company, Limitep, J. S., and 
Hurst, O. Electric welding. 

571.641 PyrRENE COMPANY, LIMITED, BAKER, W. L., 
and Day, H. E. T. Electrodeposition of tin-copper 


alloys. 

571,693 Basic REFRACTORIES, INC. Manufacture of 
magnesia-containing refractories. 

571,751 Basic REFRACTORIES, INC. 
refractories. 

571,808 STANDARD TELEPHONES & CABLES, LIMITED. 
Surface hardening of metal. 


Manufacture of 


Mr. Harry WATSON KNIGHT, metallurgist and 
assistant foundry manager of the Britannia Iron & Steel 
Works, Limited, Bedford, and a member of the Lon- 
don branch of the Institute of British Foundrymen, 
died recently. He was born in 1910. Mr. Knight had 
been unwell in recent months, but he was seriously ill 
for only a very short time before his death. He had 
many friends in the industry and will be remembered 
particularly for his personal.charm and good humour. 
Mr. Knight had many interests; he was a Freemason, 
a strong swimmer, a lover of the countryside, a mem- 
ber of the Bedford Rifle Club and of the Bedford 
Camera Club. 
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